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ANALYSIS, TREATMENT, MINING 


Status and Prospects of Utilizing Complex Ores 
From Useful Source of Raw Mineral Materials in 
Kovdor Deposit 


947D0063A Moscow METALLURG in Russian 
No 8, Aug 94 pp 3-6 


[Article by F.B. Kampel, technical director, ““Kovdor 
Mining and Ore Dressing Combine” Partnership] 


[FBIS Abstract] A deposit of complex ores discovered in 
1933 on the Kola Peninsula was first found to be a deposit 
of iron ores. Subsequent geological and technological 
explorations of this Kovdor deposit, begun in 1940 and 
still going on today, have revealed companion deposiis of 
baddeleyite-apatite-magnetite ores along with apatite- 
carbonate and apatite- staffelite ores, vermiculite and 
phlogopite micas, rare-metal ores, and other useful min- 
erals. In addition to the iron ores, the Kovdor Combine 
now mines and processes the baddeieyite- 
apatite-magnetite ores as well. This industrial enterprise 
has passed through sevei al stages of development: from an 
initially single-product operation yielding only iron ore 
concentrate to the present multiproduct operation yielding 
also apatite concentrate and baddeleyite powder for 
domestic and foreign markets. In the middle nineteen 
eighties there was adopted a new mining and ore dressing 
technology suitable for extraction of apatite and badde- 
leyite concentrates from their ores as well as from the 
tailings generated during iron ore processing. The mining 
equipment includes: drilling machine tools, excavators 
with 8 m° and 10 m? large buckets, automatic tipper lorries 
with 110 tons and 120 tons capacity. The ore dressing 
equipment includes: jaw crushers for rough comminution 
followed by conical crushers for intermediate and fine 
comminution, a set of powerful conveyors with up to 1600 
mm wide belts, ore grinding ball mills and rod mills, 
magnetic separators for iron extraction by the wet method, 
disk-type vacuum filters, concentrators 18 m and 50 m in 
diameter, flotation machines for apatite extraction, conical 
and close-packing helical gravity separators, concentrator 
tables for baddeleyite extraction, hydrocyclones 500-1400 
mm in diameter, dryers, and degreasers. The key feature of 
this technology is maximum utilization of mineral 
resources, not only of all useful minerals but also of tailings 
from the principal production process. All end products 
together are now worth almost 50% more than the iron 
alone. In both development and implementation of this 
technology the Kovdor Partnership was aided by the 
Russian Academy of Sciences (Karelian Science Center), 
Institute of Construction Engineering in St. Petersburg, 
“Giproruda” State Institute of Ore Mining and Processinz 
in St. Petersburg, ‘““Giprokhim” State Institute of Basic 
Chemical Industry in St. Petersburg, MEKHANOBR Sci- 
entific Research and Design Institute of Mechanical Pro- 
cessing of Useful Minerals in St. Petersburg, Institutes of 
Refractory Materials in St. Petersburg and in Kharkov, 
“Giredmet” State Institute of Rare Metals in Moscow, 
Institute of Mining in Moscow, Institute of Raw Minerals 
in Moscow, GIGKhS Institute Mining and Chemical Raw 
Mineral Materials. For many years, moreover, the Kovdor 
Partnership has fruitfully collaborated with the Finnish 


MATERIALS SCIENCE i 


firm “‘Kemira” and the Norwegian firms “BM-Trading”’, 
“Sjudvaranger’,“* Dino”, ‘““Minpro”, “Sintef”’, “Trane & 
Trane”’,“Trellex.” An ongoing concern 1s that a stable and 
efficient business operation be maintained while the ore 
deposit is being steadily depleted under both technically 
and economically difficult conditions. Implementation of 
several programs should accomplish this, among them: 


1. installation of new apatite flotation equipment, “Aker” 
made in Norway; 


2. technical upgrading of the baddeleyite production 
process; 


3. addition of apatite-staffelite and apatite-carbonate ore 
mining and dressing facilities; 


4. addition of forsterite for refractories such as ceramic 
face plates to the product line; 


5. addition of gabbro-norite rock mining and processing 
for products ranging from road gravel to monuments; 


6. pilot production of fused phosphorus-magnesium ier- 
tilizers to the product line upon acquisition of the 
necessary technology and equipment, while domestic 
and foreign market research is in progress. Figures 1. 
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Quality Control Method for Composite Materials 
of the Prepreg Class 


947D0048A Yekaterinburg DEFEKTOSKOPKIYA 
in Russian No I, Jan 94 (manuscript receive 7 Apr 93; 
after revision 28 Jul 93) pp 50-51 


[Article by V.M. Popov, N.Ye. Peskov, and Ye.N. Lushni- 
kova, Voronezh Forestry Engineering Institute; UDC 
620.179.14] 


[FBIS Translated Text] The long-range programs in the 
field of new technologies call for improving the quality 
indicators of the construction materials that have recently 
been used extensively in creating modern machinery and 
equipment. Composite materials of the prepreg type (a 
threadlike filler impregnated with binder), which is used in 
aviation and space systems of domestic design, hold a 
special place in terms of their operating reliability. 


The requirements imposed on such composites with 
respect to incre~.sing the quality of products made of them 
may be met by obtaining information about the kinetic 
characteristics of the change in their physicomechanical 
properties during the solidification process. Of greatest 
interest is information regarding the formation cf internal 
stresses in such composite materials in finished products. 
These stresses result from the difference in components’ 
deformation characteristics when a system is subjected to 
the effects of temperature, moisture, external loads, and 
aging. 


Obtaining quick information about the development of 
internal stresses in composites makes it possible to predict 
the durability and reliability of products based on them. 
On the other hand, knowledge of the physics of the process 
of the internal stress formation makes it possible to create 
design compounds with specified characteristics. 
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A method of controlling the quality of prepreg materials 
has been developed. It is based on the cantilever method of 
determining internal stresses in polymer coatings.' The 
method is implemented on a specially designed unit con- 
sisting of a working cell, Shch-301 digital capacitance 
meter, and class MS-12-12 computer system. The unit’s 
main component is its working cell, which simulates a 
capicator. The working cell consists of a metal base to 
which a brass plate with a fluoroplastic substrate and 
clamp have been attached. The test specimen is a 10- 
cm-long, 1-cm-wide metal plate to which a plate made of 
prepreg material that acts as a polymer coating has been 
glued. 


During the process of the prepreg binder’s solidification, 
interna! stresses develop in it that work to compress and 
bend the specimen. When the end of the specimen bends, 
the capacitor’s capacitance changes. Continuous fixation 
of the change in capacitance by means of the computer 
system makes it possible to obtain data about the kinetics 
of the prepreg material’s internal stress formation. 


The internal stresses occurring at the sites where the 
prepreg material is joined to the metal plate are calculated 
in accordance with the formula where E, and FE, are the 
respective elasticity moduli of the material and prepreg; f 
is the thickness of the substrate; Af is the thickness of the 
prepreg; / is the length of the specimen; and h is the 
deviation of the free end of the specimen. 


When the unit was prepared for tests, the measuring cell 
was calibrated. During the calibration process, the interre- 
lationship between the deviation of the free end of the 
specimen and the capacitance was established. 


The newly created unit was used to study processes of the 
formation of internal stresses in prepreg material as a 
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function of the temperature regimen of the binder’s solid- 
ification and time for which the specimen is held in the 
open. Specimens in the form of two glued plates of 
0.35-mm-thick brass foil and prepreg material (0.2-0.4 mm 
thick) were used for the tests. The foil and material were 
glued to one another by a binder with which the material 
was impregnated. Specimens of different versions of 
prepreg were studied. A material based on binder- 
impregnated glass fiber and types EDT-69N-PO.1 and 
EDT-69N-LU-PO.2 prepreg were subjected to tests. 


Figure | (figure not available)shows the formation of 
internal stresses as a funciion of holding in the open at a 
testing temperature on the order of 90°C. It is evident that 
a pronounced increase in internal stresses with holding 
time is characteristic for the material tested. In the mate- 
rial EDT-69N-PO.1 there is an initial decrease in internal 
stresses due to intensive volume expansion that is followed 
by an intensive increase in internal stresses. In EDT- 
69N-LU-PO.2, volume expansion forces prevail in the 
gluing process. 


The results of analogous tests at a temperature of 120°C 
that are presented in Figure 2 (figure not available) con- 
firm the more pronounced internal stresses developed 
during the gluing process. 


In conclusion, it may be assumed that the proposed 
method makes it possible to obtain quick information 
about the formation of internal stresses. On the other 
hand, analysis of the internal stress values obtained makes 
it possible to judge the quality of individual batches of 
composite material. 


Reference 


1. A.T. Sanzharovskiy, “Internal Stresses in Polymer 
Coatings,” VYSOKOMOLEKULYARNYYE SOYED- 
INENIYA, Vol 2, No 11, 1968, pp 211-214. 
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Methedological Principles for Combining Electronic 
Systems 


957K0002A Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 (manuscript received 16 Oct 92) 
pp 35-40 


[Article by Yu. A. Feoktistov; UDC 621.396.6] 


[FBIS Abstract] The objective of the study was formula- 
tion of a systemic approach to the problems involved in 
the analysis and synthesis of radar and other electronic 
systems. In the systemic approach the key role is played by 
the systematization of the tasks performed by the device 
itself and its individual parts. In accordance with the 
hierarchical structure of the system such tasks can be 
represented by a hierarchical scheme in the form of a 
downward branching tree of tasks, where the first hierar- 
chical level is the purposeful mission of the system as a 
whole; the second level corresponds to the particular tasks 
of “large” parts of the system; the third level corresponds 
to the functions of the “‘small’’ parts of the system. In this 
hierarchy each of the particular functional tasks (PFT) in 
turn can be represented by the ensemble of the PFT for the 
lower hierarchical level, etc. Systematization of the tasks 
involves clarification of their interrelationships. This is 
accomplished on the basis of an analysis of the cause- 
and-effect relationships among the PFT, which are exam- 
ined either in direct or in reverse sequence, that is, from 
the formulation of the purposeful mission to its implemen- 
tation, or from the final result, which must be obtained 
after executing the purposeful mission, to its formulation. 
The ordering for joint solution of particular functional 
tasks can be expressed in three forms: descriptive, graphic 
and analytic, each of which is fully discussed. It is shown 
that the efficiency of an electronic device, such as a radar, 
is determined by the efficiency of the electronic compo- 
nents of which it consists. Figures 3; references: 5 Russian. 


Radar Systems as Objects for Electronic 
Countermeasures 


957K0002B Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 (manuscript received 10 Nov 92) 
pp 40-49 


[Article by S. A. Vakin; UDC 621.396.967] 


[FBIS Abstract] The examination presented here makes it 
possible to recommend three principal groups of indices 
for evaluating the performance of radars relative to coun- 
termeasures. They can be arbitrarily classified as energy, 
information and tactical operation indices. The energy 
indices make it possible to evaluate the degree of radar 
operational stability under conditions when masking noise 
is present. Quantitatively they are determined by the 
threshold levels of the specific power potential of active 
noise stations when they are at a fixed distance from the 
considered radar. The information indices afford a possi- 
bility for evaluating radar operational stability when sub- 
jected to the influence of simulating noise and radar 
capacity for recognition of and adaptation to noise condi- 
tions. Quantitatively they are determined by the probabil- 
ities of recognition of objects, the degree of increase in the 
suppression factor due to an intentional decrease in the 
entropy of the noise signal and the dispersions of the 
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evaluations of the tracked targets under the influence of 
noise with limited entropy. The tactical operation indices 
make it possible to evaluate the intellectual level of the 
radar, its capabilities for stable operation under complex 
noise conditions when waging military operations. Quan- 
titatively they are determined by the indices of knowledge 
and data bases, their volume and information content 
quality of the proposed decisions, speed, number and 
complexity of combat scenarios. These include the quality 
indices of simulation and masking methods ensuring con- 
cealment of the radar and its protection against hostile 
influences. The cited indices are not meant to be exhaus- 
tive. The possibility for their practical application will be 
determined to a high degree by the efficiency/cost test. 
Figure 1; references: 23 Russian. 


High-Speed Radar Portrait 

957K0002C Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 (manuscript received 29 Jul 92) 
pp 50-57 


[Article by G. S. Kondratenkov and A. A. Lavrov; UDC 
621.391.883] 


[FBIS Abstract] A new radar observation method is exam- 
ined: formation of detailed high-speed surface portraits 
registered from moving carriers. Algorithms are synthe- 
sized and devices and methods are proposed for the 
processing of signals in a mode with forming of high-speed 
portraits that is based on traditional airborne radars with a 
synthetic aperture. A solution is found for the contradic- 
tion between the need to use Doppler effects for ensuring a 
high spatial resolution by synthetic aperture methods and 
the need for using these same effects for measuring the 
speed of characteristic movement of surface elements. 
Some results of study of the characteristics of the high- 
speed portrait synthetic aperture radar are given that show 
that the accuracy in measuring speed may attain a few or 
tens of cm/s with a spatial resolution of a few meters. In 
order that a high-speed portrait be formed in a traditional 
synt 1etic aperture radar it is necessary to use the methods 
of spatial- temporal processing of signals, algorithms for 
adaptation to the flight parameters of the synthetic aper- 
ture radar carrier and algorithms for the accumulation of 
the high-speed portraits. The experimental studies made 
confirmed the possibility of radar measurements of high- 
speed movements on the sea surface with a great detail and 
with their great information yield in comparison with 
traditional radar images. Some practical applications of 
the proposed system are suggested. Figures 6; references 6: 
5 Russian, | Western. 


Selector of Low-Speed Objects Moving Against 
Background of Underlying Surface 

957K0002D Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 (manuscript received 7 Oct 92) 
pp 58-64 


[Article by V. N. Antipov, V. A. Yefimov and I. N. 
Umnov, UDC 621.396.967.4] 


[FBIS Abstract] An algorithm is written for the selection of 
low-speed objects moving against the background of the 
underlying surface at small radial rates of convergence, 
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using the differences between the useful and noise signals 
which arise during azimuthal scani:ing with a single-ray 
antenna. The spectrum of the signal reflected from a 
low-speed target 's displaced into the region of frequencies 
corresponding to suong reflections from the underlying 
surface and modern radars do not select such slow-moving 
targets. When scanning in azimuth with a single-ray 
antenna the signals reflected from a moving target and a 
ground point with equal Doppler frequencies are con- 
verted to a time shift of the corresponding signals at the 
antenna output. Due to frequency-time separation of the 
useful and noise signals it was possible to use a single- 
channel detector circuit without employing a monopulse 
antenna. A synthesized optimum selector of low-speed 
objects moving against the background of the underlying 
surface has a pulse response ensuring compensation of 
strong noise by the sign-variable conversion of signals and 
their subsequent accumulation in a narrow-band filter. 
The optimum selector detects objects moving with radial 
convergence rates of 2-3 m/s. The proposed scheme for a 
quasioptimum selector differs from an optimum weighted 
vector optimized only for signals reflected from moving 
targets situated at the centers of each of the pertinent 
observation intervals. The minimum radial rates of con- 
vergence of the detected target in this case are reduced by 
not more than | m/s. Figures 7; references: 5 Russian. 


Reduction of Radar Pulse Power 


957K0002E Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 (manuscript received 2 Jul 92) 
pp 65-71 


[Article by D. S. Kontorov, T. T. Nesterov and V. V. 
Sazonov; UDC 621.396.96] 


[FBIS Abstract] The use of a sounding signal radiated 
successively by the sections of a transmitting phased 
antenna array makes possible a substantial decrease in the 
peak power flux density level of radar electromagnetic 
radiation. This problem is examined in the example of a 
monostatic radar which includes transmitting and 
receiving phased antenna arrays. The proposed spatial 
scanning method makes it possible to reduce the power 
flux density level by a factor of p”. The processing of the 
received signal in this case forms both receiving and 
transmitting rays corresponding to the rays of a transmit- 
ting phased antenna in its traditional simultaneous opera- 
tion with the entire array. The high multichannel effect in 
radial velocity processing can be overcome without sub- 
stantial energy losses by the incoherent accumulation of 
pulses of the received packet. The principal difficulty in 
the processing of the received signal is the need for forming 
the transmitting rays and the great number (several tens) of 
received rays. In the case of partial deviation of coherence 
of the received packet optimum processing essentially 
involves weighted summation of the results of coherent 
and incoherent accumulation of the input record; the 
weights are determined by the degree of coherence and the 
signal-to-noise ratio. The energy losses caused by a lack of 
knowledge or failure to take into account the proper 
correlation coefficient in the considered cases are reduced 
to 1.5 db by the use of processing not dependent on this 
correlation coefficient. Figures 6; reference: 1 Russian. 
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Spatial-Temporal Processing of Wide-Band 
Signals Reflected From Moving Targets in 
Coherent Multiposition Measuring Systems 


957K0002F Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 (manuscript received 23 Nov 92) 
pp 72-81 


[Article by G. §. Nakhmanson; UDC 621.396.96] 


[FBIS Abstract] Although countless studies have been 
devoted to the spatial-temporal processing of signals when 
determining the position of observed objects and the 
parameters of their motion in multiposition measuring 
systems (MMS), the emphasis has been on cases of use of 
only narrow-band signals. The fundamental expressions 
derived applicable to the case of narrow-band signals are 
inapplicable for the analysis and synthesis of algorithms 
for the optimum spatial-temporal processing of data reg- 
istered in MMS systems (this also is true for sonar sys- 
tems). A study was therefore made of the optimum spatial- 
temporal processing of wide-band signals reflected from 
moving targets in coherent multiposition measuring sys- 
tems when the targets are present in both the distant and in 
the Fresnel zones of the receiving antenna svstem. It is 
shown that when processing wide-band signais, allowance 
for the conversion factors for the time scales of their 
envelopes makes it possible to increase the resolution and 
accuracy in evaluating the coordinates and parameters of 
target motion. In the processing, failure to take into 
account the wide-band properties of linear frequency mod- 
ulation of signals—for which the wide-band factor exceeds 
a level which is the inverse of the compression factor—will 
result in significant errors in computing the dispersions of 
the evaluations of the range and radial velocity of the 
target and also the angular coordinates of the target in 
MMS with spatially separated transmitting and receiving 
systems. The analytic results as special cases contain 
known relations determining the resolution and accuracy 
in evaluation of the coordinates and parameters of target 
motion in multiposition systems when using narrow-band 
signals. Figures 2; references 19: 17 Russian, 2 Western. 


Method for Synthesis of Control of Nonlinear 
Systems With Restrictions on Coordinates of State 


957K0002G Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 pp 82-88 


[Article by V. P. Kharkov; UDC 629.7.058.54] 


[FBIS Abstract] In automatic control theory problems 
have been considered in which the objective of control has 
been defined by a quality functional in the form of one of 
three classical forms or their variants. In such cases the 
synthesis of optimum control usually involves the need for 
solving a boundary value problem. However, there are 
some practical control problems when the target is not 
entirely formalized by functionals. These include guidance 
and tracking problems for which the presence of a corre- 
lation between individual components of the vector of 
state is characteristic. The principal mathematical expres- 
sions are derived for solution of this problem and a 
solution is obtained in two stages, each of which is 
described in detail. The proposed method for the synthesis 
of control, making it possible to transform the solution of 
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a functional equation into a parametric equation, which 
considerably simplifies 1e procedure for seeking an 
optimum solution, is described. The problems involved in 
statistical analysis of the desired control system are fu'ly 
discussed. An analysis is given of the statistical properties 
of a closed control system with different characteristics of 
the measurement errors. The problem of highly precise 
control of an antenna in a tracking regime is discussed and 
an example of the synthesis of control for a nonlinear 
object is presented. The proposed method for the synthesis 
of control can be used in many other problems involved in 
highly precise control of electronic devices. Figures 2; 
references: 8 Russian. 


Beginnings of Multifrequency Airborne Radar 
With Panoramic Color Display 


957K0002H Moscow RADIOTEKHNIKA in Russian 
No 4-5, Apr-May 94 (manuscript received 16 Jun 93) 
pp 89-97 


[Article by B. F. Vysotskiy and V. N. Sretenskiy] 


[FBIS Abstract] Multifrequency radar systems (MRS) with 
color display have been produced by Russian industry for 
many years and the history of development work along these 
lines is reviewed. The accumulated experience can be used in 
analyzing the trends in radar development and in the 
designing of modern panoramic radars. MRS of this type are 
particularly promising for enhancing the reliability, resolu- 
tion and noise immunity of information input channels. The 
use of color display even for single-frequency radars increases 
the distinguishability of surface features and the number of 
discrete gradations by a factor of about 4 in comparison with 
a black-and-white image. The use of multifrequency radars 
with polychromic display makes it possible: 


by the color calibration of the intensity of echo signals on 
the display screen to develop radars for studying the 
reflecting properties (scattering coefficients) of the 
observed objects; 


by an increase in the strength of the echo signals from 
turbulence zones in thunderstorms, to develop surface 
meteorological radars, including those for detecting danger 
zones; 


by a substantial increase in the quantity of information in 
a multicolor image, to increase not only the resolution, but 
also the contrast and stability of radar observations of 
natural formations and artificial structures. 


The directions in development of radar recognition 
include: 


development of high-response radars in a broad frequency 
range, including frequencies of 1000 GHz and above, as 
far as the X-ray part of the spectrum, thereby ensuring 
effective realization of image polychromaticity; 


two-dimensional representation of objects on computer- 
linked display screens; 


formulation of algorithms for automated radar recognition 
of objects; 


development of a new equipment base, including high- 
speed microprocessors; 
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combining of different information channels on the basis 
of transduceis for the registry of different physical quan- 
tities for increasing the efficiency of radar recognition of 
objects and solution of metrologic problems in radar. 


An increase in the number of distinguishable brightness 
and color gradations in polychromic displays is important 
for the work of operators and does not require from them 
great skills in the interpretation of radar imagery. All this 
is important when using radars for ecologic monitoring 
and in surveying agricultural fields and geologic resources 
and for navigational purposes in northern latitudes and 
over surfaces with complex relief. Figures 4; references 9: 7 
Russian, 2 Western. 


Algorithm for Radar Detection of Small-Contrast 
Distributed Objects 


957K0003A Moscow RADIOTEKHNIKA in Russian 
No 7, Jul 94 pp 3- 11 


[Article by A. A. Lavrov, I. V. Protsenko, I. N. Chervya- 
kov; UDC 621.396.967.4] 


[FBIS Abstract] An Algorithm for detection of anomalous 
zones such as regions with a high dispersion of background 
is synthesized. Application of the developed algorithm for 
detection of sea surface rapidly changing anomalies when 
canning the see with a synthetic aperture radar is exam- 
ined. Here, the anomaly consists of an arbitrarily shaped 
section of see surface where the rms deviation of random 
velocity component of its own motion is greater than the 
rms deviation in the noise region. Potential characteristics 
of the sea surface anomalies detection algorithm are esti- 
mated. The method for detection of distributed objects 
with an insufficient contrast on radar images is based on a 
simultaneous application of methods of accumulation and 
detection of disorder in random processes. With this 
method, the minimum detectable anomaly power can be 
reduced by 2 factor of three, and the operators efficiency 
can be significantly increased. Figures 4, references 6 
Russian 


Target Detection in Noise With Partially-Coherent 
Synthetic Aperture Radar 


957K0003B Moscow RADIOTEKHNIKA in Russian 
No 7, Jul 94 pp 52-56 


[Article by L. G. Drosinskiy, S. I. Timoshenko; UDC 
621.396.96] 


[FBIS Abstract] Problems of computing the detection 
characteristics with synthetic aperture radar (SAR) foi 
different ratio between coherent and non-coherent samples 
are examined with objective of developing an accurate and 
universal method for computation of target detection 
characteristics with partial coherent SAR processing. A 
relationship between the examined problem and a more 
simple one—detection with 1 combined coherent and 
non-coherent addition of the package pulses is demon- 
strated. It is also demonstrated that with independent 
signal fluctuations a noncoherent processing has an advan- 
taze; when fluctuations are fully correlated, a coherent 
processing is preferred. With partial correlation, an 
optimal ratio must be selected between the number of 
coherent and noncoherent samples. A incorrect selection 
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may cause greater than 10 dB losses. Graphs of detection 
characteristics for independent and correlated readings are 
provided. Figures 5, references 3 Russian 


Hybrid Integral-Optical Processor of Radio Signals 


957K0004A Moscow IZVESTIYA AKADEMII] NAUK 
SERIYA FIZICHESKAYAin Russian No 6, Jun 94 
pp 133-137 


Article by A. A. Vetrov, V. B. Volkonskiy, All- 
ussianScientific Center, State Optical Institute: UDC 
535.42:534] 


[FBiS Abstract] A functioning model of a device for 
correlationprocessing of two wideband signals is 
described. The devicefunction is based on the time inte- 
gration method applicable tocoherent acousto-optical pro- 
cessors. Optical radiation from asemiconductor laser is 
transformed to a collimated weaklydiverging beam. Using 
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a prism, this beam is introduced into aplanar optical 
waveguide constructed on a lithium niobatesubstrate. Two 
surface acoustic waves (SAW) are propagating onthe 
waveguide surface toward each other and perpendicular to 
thepropagation direction of the optical beam. These SAW 
are excitedon the surface of piezoelectric substrate by two 
interdigitaltransducers. Because of the acousto-optical 
interaction betweenlight and acoustic beams, a system of 
diverging diffraction beamsis formed in the waveguide. It 
exits the waveguide and isspatially filtered in the focal 
plane of a projection lens. Thediffraction beams partici- 
pate in forming the image of theacoustooptical interaction 
zone in the plane of a photo detector.In this configuration, 
the instrument functions as a correlatorwith time integra- 
tion and can be employed for optimal detectionand the 
delay time measurements of reflected radar signals. Alist of 
the device fundamental parameters and funcional dia- 
gramsare provided. Figures 2, references 2: | Russian, | 
Western. 
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AVIATION AND SPACE TECHNOLOGY 


Technologies of the S. P. Korolev Samara State 
Aerospace University (Department of Aircraft 
Production) 

957F0247 Moscow PROBLEMY MASHINOSTROYENIYA 
| AVTOMATIZATSII in Russian No 3-4, 1994 pp 67-70 


[Article; no author listed] 


[FBIS Abstract] The S. P. Korolev Samara State Aerospace 
University has developed and improved on a number of 
new technologies. Diffusion welding is used to weld high- 
temperature nickel, cobalt, titanium, and aluminum 
alloys, as well as metal-ceramic and glass-metal compo- 
nents. Melting layers are introduced to activate diffusion 
welding in these alloys. This technology is used to con- 
struct thin-walled components and the wheels and shafts of 
turbine rotors for small engines and turbo compressors. It 
may also be used to create and repair the blades of gas 
turbines. Good results have been obtained in welding 
high-temperature nickel alloys to high-temperature steels. 
Thermo-vacuum wedge welding of bimetallic transitions 
yields precise combinations of properties in the resultant 
material, which can wit hstand extreme load conditions. 
Gas thermal coating is used to produce bushless cylinders 
for internal combustion engines. A gas thermai coating of 
titanium carbide yields surfaces that are highly resistant to 
wear and heat. Composite gas thermal coating can also 
strengthen and restore machine parts. Composite powders 
are used in this process. Vacuum ion-plasma coating is 
used to apply coats of nickel-chromium-aluminum- 
yttrium alloy, graphite, anti-seize coating, and to metallize 
carboplastic, press materials, and plastics. This process can 
remove static electricity, insure conductivity, or reflect 
electromagnetic waves. Specific products and processes 
and their applications are presented in a table. Table |. 


NUCLEAR AND NON-NUCLEAR 
ENERGY 


Acoustic Emission Diagnostic System and 
Diagnostic Investigation Results of Operating 
Conditions of Steam Generator Headers of 
Generating Units With VVER-1000 Pressurized 
Water Reactors 


947F0243A Kiev TEKHNICHESKAYA DIAGNOSTIKA 
I NERAZRUSHAYUSHCHIY KONTROL in Russian 
No I, Jan-Mar 94 pp 61-65 


[Article by V.V. Daniiin, K.B. Kuznetsov, V.D. Adamov, 
S.N. Pichkov, Experimental Machine Building Design 
Office, Nizhniy Novgorod; UDC 621.791.052.08: 
620.179.16] 


[FBIS Abstract] The increasingly stringent requirements 
being imposed on the reliability, safety, and profitability of 
nuclear power plants and a lack of devices for on-line 
diagnostics of primary circuit elements, particularly steam 
generator (PG) headers of VVER-1000 pressurized water 
reactors prompted the development of a new dignostic 
system. The need to implement such a system is borne out 
by the results of statistical analyses: during 1986-1989, 21 
such steam generators failed due to various types of 
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damage. The shortcomings of existing diagnostic methods 
necessitated a search for nontraditional approaches which 
led to adoption of the acoustic emission (AE) method of 
nondestructive testing. The layout of acoustic emission 
transducers on the steam generator header’s primary struc- 
ture and a block diagram of the experimental system are 
shown; the characteristics of acoustic emission pulses at 
various cold and hot header conditions are plotted. The 
diagnostic system is based on a commercial two-channel 
AF-15 acoustic emission tester, and the measurement 
results are processed on an IBM PC computer with a 
parallel input/output interface. The system was first used 
at one of the steam generators of generating unit No. 3 at 
the Rovno NPP. The findings show that the most infor- 
mative are hydraulic strength tests of the primary and 
secondary circuits, safety valve triggering tests, and main 
circulation pump (GTsN) operation tests. The experi- 
mental system is undergoing further testing and, in the 
opinion of its designers, may serve as the basis for devel- 
oping a commercial pilot prototype. The system should be 
mobile and be able to service several NPPs. The article is 
based on the proceedings of the Third International Scien- 
tific and Production Acoustic Emission Conference held in 
Obninsk in 1992. Figures 6. 


Cycle Analysis and Optimization of Solar Steam 
Turbine Power Plants 


947F0244A Moscow ELEKTRICHESKIYE STANTSII 
in Russian No 3, Mar 94 pp 40-46 


[Article by I.¥Ya. Dokukin, Moscow Power Engineering 
Institute; UDC 621.311.22:621.472.004.76] 


[FBIS Abstract] Despite the fact that Russian Federation 
has never been considered to be a promising source of solar 
power, there are several regions with good annual insola- 
tion in the southern regions of Dagestan, Kalmykia, and 
Astrakhan oblast, as well as the Far East. Yet the principal 
rationale for developing the solar power industry in Russia 
is the prospect of exporting the equipment to other CIS 
countries and India, China, Iran, and Syria. This is con- 
firmed by the experienced gained at the the SES-5 solar 
power plant in Crimea and the development (by Russian 
design offices (KB)) of a number of solar power plant (SES) 
designs for Uzbekistan and Armenia. The unsuccessful 
experience of the Luz International Limited, a U.S.-Israeli 
joint venture, is analyzed, and it is noted than some of the 
designs developed by this company are highly successful 
and original. The performance, economic efficiency, and 
other characteristics of the Solar-! (U.S.), SES-5, Themis 
(France), Eurelios (Italy), and CESA-1 and CRS (Spain) 
solar power plants are compared. For illustration, a two- 
circuit thermal design of a steam-generator solar power 
plant with a heat storage device which makes it possible to 
“smooth” the temperature fluctuations before the steam 
turbine start-up is examined. The solar radiation input and 
thermodynamic cycles are considered, and the outcomes of 
the upper and lower cycle bound optimization are plotted. 
The effect of the heat storage device on the cycle charac- 
teristics and temperature is discussed, and it is noted that 
virtually all tower-type solar power plants equipped with a 
heat accumulator require the utilization of some of the 
solar energy incident upon the specular surface for 
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recharging the accumulator; thus, replacing the accumu- 
lator with a gas boiler enables the solar power plants to 
cross the lower bound of economic self-sufficiency and 
become profitable. Figures 5; references 12: 8 Russian, 4 
Western. 


Problems and Reserves for Energy Conservation 
as Economy Stabilization Factor 


947F0160A Kiev URYADOVYY KURYER in Ukrainian 
No. 9 Jun 94 p 4 


[Article by Georgiy Antypovych] 


[FBIS Translated Text] “Problems and Reserves for 
Energy Conservation as Economy Stabilization Factor” 
was the theme of a practical scientific conference orga- 
nized and run by the Poltava Oblast State Administration. 
There was a gratifying fact in President of Ukraine Rep- 
resentative’s Mykola Zaludyaka opening address: in April 
the output of Poltava oblast industrial enterprises was 
almost 20 percent higher than in the preceding month. 
After a prolonged recession this was a heartening news. But 
increasing production volume is directly related to the 
problem of energy conservation. According to the speaker, 
General Economy and Market Administration Chief Vol- 
odymyr Gryshko, the share of energy carriers in product 
cost has sharply increased lately and now equals 25 to 30 
percent. This leads to high product prices so the products 
lose competitiveness in the domestic market as well as in 
CIS markets. 


What is the way out of the situation? Of course it is 
necessary to use energy resources as rationally as possible, 
launch an offensive against squandering them and accom- 
plish structural rebuilding of production. And, said con- 
ference participants in their syeeches, there are quite a few 
opportunities to do this. 


Practical implementation of the conversation was reflected 
in the recommendations. In particular it is envisaged to 
create an expert council on problems of development and 
implementation of energy saving technologies under the 
auspices of the oblast State administration, reduce con- 
sumption of energy carriers per unit of production in 
1994-1995 by 15 to 20 percent, continue industry diversi- 
fication, use nontraditional sources of thermal energy by 
implementing biogas and solar installations, study the 
feasibility of using rape oil as ecologically clean fuel for 
internal combustion engines, reduce as much as possible 
industrial scrap by utilizing it, etc. 


From Words to Actions 


947F0160B Kiev ZELENYY SVIT in Ukrainian 
No. 8, Jun 94 p 5 


[Article by O. Lystopad] 


[FBIS Translated Text] A year and a half ago this news- 
paper wrote about “‘Attika-West’’, a wind-power project 
for Ukraine. The main obstacle for implementation of the 
project was Government’s reluctance to provide financial 
guarantees to potential investors. There are no guarantees 
today either but SP [joint enterprise] “Attika-West” did 
find a way to begin development of Ukrainian wind power 
industry. It has been possible to overcome the obstacle by 
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concluding a direct agreement with VO [industrial associ- 
ation] Krymenergo. It is Krymenergo that is now the 
customer of the wind-power station, while investment will 
be collaterized by mortgaging the entire VO property. 


The station is a complex of two thousand windmills and 
auxiliary equipment, total capacity 500 MW. The tech- 
nology is from the USA, the labor is ours. A huge expanse 
for conversion. One can pay literally in 10 years with the 
electric power produced by the station. Incidentally, 500 
MW is more than one-tenth of Crimea’s energy demand. If 
everything goes according to the plan the project will be 
completed in 1996. 


Meanwhile “Attika-West”’ is ready now to offer self- 
contained 30 kW wind-power units to all who want them. 
Interested in more details? Call the editorial office at 
213-07-92. 


New Possibilities in Low Power Engineering 


957F0248 Moscow PROBLEMY MASHINO- 
STROYENIYA I AVTOMATIZATSII in Russian 
No 3-4, 1994 pp 67-70 


[Article by S. I. Yelizarov] 


{[FBIS Abstract] More efficient electronic control of fuel 
injection in internal combustion engines is examined, as 
well as the replacement of electric motors with hydraulic 
motors. A pump motor is proposed which unites the motor 
with a plunger type hydraulic pump. The plunger of the 
hydraulic pump is attached to the piston of the combustion 
chamber of a two-stroke diesel engine. Key features of the 
combustion process are highlighted. Areas of application 
include windmills which combine wind and diesel power, 
tractors, and buses. The motor is more economical in 
terms of fuel use and features reduced emissions. Micro- 
processor control is implemented. Pump motors are being 
produced by the Malyshev plant in Kharkov, and are being 
shipped to the Lvov bus factory. Figure !. 


MECHANICS OF GASES LIQUIDS, AND 
SOLIDS 


V’aves in an Elastic Prestressed Compressible 
Layer Interacting With an Ideal Liquid 


957F0245 Kiev PRIKLADNAYA MEKHANIKA 
in Russian No 2, Feb 94 (manuscript received 
26 May 92) pp 3-10 


[Article by A. M. Bagno, A. N. Guz, G. I. Shchuruk, S. P. 
Timoshenko, Institute of Mechanics, Ukrainian Academy 
of Sciences, Kiev; UDC 533.6.0 13.42] 


[FBIS Abstract] Three-dimensional linearized equations 
for prestressed compressible bodies and an ideal fluid are 
used to analyze the problem of the propagation of small 
disturbances when the elastic layer contacts a fluid half- 
space. An equation is derived for the case where there are 
finite uniform initial stresses of arbitrary potential elas- 
ticity. The case of travelling harmonic waves is also 
examined. The Murnaghan potential is found numerically. 
Disperse properties and phase velocities of longitudinal 
modes are analyzed. The effect of preliminary deforma- 
tions on wave phase velocities is determined. It is found 
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that compressibility of the fluid has a significant effect on 
the wave properties of the system. An noncompressible 
fluid yields overestimates of phase speeds and inaccurate 
values for the generation frequency. It is possible to have 
layers of a certain thickness where initial stresses have no 
effect on the phase velocities of higher modes in interac- 
tion wi th a liquid half-space. Figures 4; references 23: 20 
Russian, 3 Western. 


Numerical Solution of the 3D Problem of 
High-Speed Interaction of a Cylinder With a 
Nondeformable Barrier Considering Temperature 
Effects 

957F0246 Kiev PRIKLADNAYA MEKHANIKA 

in Russian No 3, Mar 94 (manuscript received 

3 Jan 94) pp 35-40 


[Article by V. A. Gorelskiy, S. A. Zelepugin, V. N. Sidorov, 
Institute of Structural Macrokinetics, Russian Academy of 
Sciences, Tomsk; UDC 539.3] 
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{[FBIS Abstract] Three-dimensional problems of high- 
speed interaction of deformable solid bodies with a solid 
barrier are examined in a wide range of impact angles 
(0-60°). This paper numerically models the interaction of 
steel cylindrical strikers with a nondeformable barrier 
considering the te mperature fields in the cylinders during 
the impact. Impact velocities reach 1000 m/s. The finite 
elements method is used. The evolution of the temperature 
fields is studied. Striker failure features are examined. 
Figures show the dynamic and kinematic parameters of the 
process. The distribution of temperature fields in the 
cylinder depends on the angle of impact. The duration of 
intense interaction of the striker and barrier is determined 
by the vertical component of striker velocity. As this 
component increases, duration decreases. Maximum 
damage is concentrated in the surface layers of strikers, 
and the maxim um temperature is obtained on the contact 
surface. The maximum damage and maximum 
temperature is reached in a 60° impact. Figures 5; 
references 8: 7 Russian, | Western. 
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AGRICULTURAL SCIENCE 


Current Trends in Development of Novel Pesticides 


947C0479A Moscow AGROKHIMIYA in Russian 
No 10, Oct 93 pp 80-118 


[Article by N. N. Melnikov, Chemical Protection of Plants 
Scientific Research Institute, Moscow; UDC 632.95] 


[FBIS Abstract] This article reviews the broad range of 
pesticides currently being tested and includes data on the 
research and development of novel pesticides in virtually 
all classes of organic compounds. It also discusses their 
advantages over similar products currently in use. Figures 
48; references 788: 675 Russian, 113 Western. 


Plant Protection Scientists Discuss Goals 


947C04854A Moscow ZASHCHITA RASTENIY 
in Russian No 2, Feb 94 p 4 


[Article by Editorial board “To Increase the Role and 
Authority of the Service’’] 


[FBIS Translated Text] The state of plant protection in 
Russia is in a turmoil. We all recall the large-scale prolif- 
eration of locust, Fusarium wilt of cereal crops in northern 
Caucasus, and measurable phytophthora infection of the 
potato crop outside the black soil belt in 1993... The fields 
are increasingly choked up with weeds. In the past two 
years alone, perennial weeds have expanded their “field of 
operation” by another 20 million ha while the use of 
herbicides has declined by almost fivefold! Equipment and 
effective compounds are in short supply. Although these 
things can be purchased, the financial conditions at the 
enterprises are in such a poor state that there is not enough 
money to patch up all the holes at once. Many farming 
enterprises do not even have the essentials: hence the 
considerable crop losses-—and not only due to pests, 
disease, or weeds. 


Today, the significance of plant protection in growing 
quality crops has risen sharply, yet many problems remain 
to be solved. This also holds true for strengthening the 
service and enhancing its role and authority and creating 
the conditions conducive to fruitful activity of the experts 
and wide-ranging implementation of integrated systems, 
advanced technologies, and modern crop protection 
methods and resources. All these issues were discussed in 
detail at a working group seminar of the Russian Federa- 
tion plant protection service directors organized by the 
Ministry of Agriculture’s Main Plant Protection Adminis- 
tration. Representatives from domestic and foreign pesti- 
cide-producing companies were invited to the seminar. 
The following persons addressed the seminar and partici- 
pated in its proceedings: Deputy Minister of Agriculture 
A.G. Yefremov, Main Administration Director V.G. 
Mironov, Chief of the Plant Protection Administration 
A.F. Mozgovoy, Chairman of the State Committee on the 
Chemical and Petrochemical Industry K.Ye Sidelnikov, 
and plant protection station chiefs—V.G. Nikitenko from 
Stavropol, Yu.I. Berdysh from Krasnodar, F.V. Kukarin 
from Irkutsk, N.N. Voshedskiy from Rostov-na-Donu, 
Yu.F. Nesterkin from Krasnoyarsk, S.K. Manams from 
Altay, and V.I. Tikhomolov from Saratov as well a, many 
others. They talked about doing their best under the 
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conditions of an economic recession in not only saving the 
service but also improving its performance. 


“It all depends on us,”’ V.G. Mironov stressed in his 
presentation. ““We have to demorstrate our efforts so that 
everyone can see the role and i. portance of plant protec- 
tion. If we are effective in our work, the service will be 
saved, its physical base will be strengthened, and the 
salaries will rise. We all have to readjust, primarily the 
main administration: to give more attention to manage- 
ment of special activities, advanced methods, monitoring 
of compliance with pesticide use and pesticide residue 
regulations, and adequate skill level at the service.” 


Many seminar participants spoke about the loss of interest 
in agricultural technology methods of plant protection, 
especially in regard to efforts to control weeds. Only a 
combination of agricultural technology methods and the 
use of herbicides is capable of producing the desired result 
and lowering outlays. The issue of seed disinfection is also 
acute. Yet this technique not only slows down the devel- 
opment of diseases and makes it possible to increase the 
fungicide turnover rate during vegetation but also stimu- 
lates the growth and development of cultivated plants, not 
to mention the beneficial impact on the environment. All 
regions have gained experience in seed treatment, and it 
should be disseminated. 


It is necessary to reevaluate the regional agricultural crop 
protection schemes. The problem is, these schemes were 
designed to rely on extensive use of efficient technologies 
and, therefore, called for using a range of costly measures. 
Today, when neither the businesses nor the farms possess 
the necessary resources, we should recommend that they 
primarily employ a range of measures based on economic 
management and agricultural technology methods. In 
using biological and chemical resources, one must take 
into account not only the economic threshold of hazards 
but also the cost of chemical and biological agents. 


The rising prices of pesticides make biological products 
competitive. To date, every sixth hectare is being protected 
by biological methods. The most important is to continue 
expanding this technique—in the areas of management, 
dissemination, implementation, and production. The 
experience of the Krasnodar Biological Factory is note- 
worthy. In 1991, it discontinued using bottling methods 
and switched to biological agent production in liquid 
media. They set up marketing and imple: .entation depart- 
ments and created working conditions for the experts and 
enabled them to earn—rather than draw—their wages. 
During the first year, they sold their production only to the 
businesses which could pay for it but gave it away for free 
to others. The next year, clients were almost queuing up to 
purchase biological products, and the cost of the entire 
production run was fully recovered. In 1993, the Biological 
Factory switched from one-shot deals to cortract work, 
and three businesses signed up for full service. 


Many speakers addressed the following issue. Most 
farmers are reaping poor crops, do not have the necessary 
machinery, fertilizers, and pesticides, and have little 
knowledge of plant protection methods. The must be 
taught to use the pest and weed prevention methods and 
resources properly and efficiently. We also need a plant 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-UST-94-029 
9 November 1994 


protection law—little can be done until it is enacted. This 
law should clearly state the rights and obligations of the 
service staff and agricultural farmers in the sphere of plant 
protection. 


The seminar participants expressed a unanimous view on 
centralized pesticide procurement: There is a need for it. It 
is necessary to set up a pesticide reserve for preventing the 
most dangerous weeds, pests, and diseases. Centralized 
procurement makes it possible to lower the outlays for 
purchasing the agents which should always be kept handy 
at warehouses. This, of course, does not rule out direct 
product purchases from the companies in each region. 
Service experts should convince the businesses and 
farmers to purchase the necessary plant protection 
resources and help them in making the selection and using 
the products correctly. 


The conference held between 14 and 19 November at the 
Golitsyno Education and Methodology Center in Moscow 
oblast was conducted in a business-like manner and out- 
lined the ways of solving the most urgent problems. It 
facilitates an exchange of views on the issue of plant 
protection in the Russian Federation in 1994. The meeting 
participants thanked the organizers for creating the condi- 
tions necessary for fruitful activities. 


Use of Agricultural Chemicals Declining in Belarus 


947C0485B Moscow ZASHCHITA RASTENIY in Russian 
No 2, Feb 94 p 5 


[Article by G.V. Sheleg, Belarussian Agrochemistry and 
Plant Protection Administration, “‘How to Restore Lost 
Prestige,” under the rubric “News From Abroad” 


[FBIS Translated Text] A complex situation has evolved in 
Belarus in recent years with the availability of resources for 
agricultural crop protection from pests, disease, and 
weeds. For this and other reasons, the scope of chemical 
treatment has declined from year to year. Compared to 
1990, the treated acreage shrun’s by 16% in 1991 and by 
24% in 1992. The crop duster aviation activity and the 
work of Selkhozkhimiya’s departments was scaled back: 
due to the high price of services and fuel shortages, farms 
have stopped using them. In 1992, collective and state 
farms carried out 72% of plant protection activities by 
themselves; the crop dusters and Selkhozkhimiya did the 
remaining 24 and 4%, respectively. 


The area of biological agent use reached 267,000 ha in 
1992 on open soil and 1,016.1 ha in protected soil. The use 
of factory-made biological preparations has declined by 
almost tenfold. 


Furthermore, farming land contamination with radionu- 
clides after the Chernobyl Nuclear Power Plant accident 
has led to a decrease in the assortment of agents allowed 
for use, thus also complicating the plant protection 
officers’ task. More than eight thousand tons of plant 
protection agents were shipped to meet the needs of the the 
republic’s agricultural sector; of these, 3.5 thousand tons or 
40% of the total was purchased abroad. In 1993, the 
republic’s needs exceeded 16 thousand tons while the 
shipment barely reached six thousand tons. 
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Nevertheless, plant protection is part and parcel of the 
effort to achieve stable high yields in intensive agriculture. 
It provides an additional yield of 5-7 quintals of cereals, 
40-60 quintals of potatoes, sugar beets, and feed root 
crops, |.5-2 quintals of flax fibers, and 5-7 quintals of rape 
seed and other crops per hectare. Failure to take measures 
against pests, diseases, and weeds due to a lack of protec- 
tion facilities or energy resources may lead to a large 
annual production shortfall, an increase in the energy- 
to-yield ratio, and enhanced soil erosion. 


Given limited possibilities of using manual labor, it is 
virtually impossible to cultivate sugar beets, feed root 
crops, long-stemmed flax, and vegetable crops without 
chemical weeding of the plantings. 


We are faced with the task of restoring the scope of annual 
measured which had been reached in the preceding years 
(6.5-7 million hectares in terms of single treatment) and on 
top of that, achieving a safety margin so as to ensure timely 
delivery of pesticides to the farms in time for the start of 
treatment. Yet it is not easy to do so due to the chemical 
industry specialization which has evolved in the former 
USSR: Belarus had virtually no industrial pesticide pro- 
duction and, consequently, its scientific potential never 
developed; the scope of scientific and research activity was 
limited—it was carried out by individual scientists and in 
most cases culminated by the issuance of patents for 
inventions which could not be implemented without the 
necessary industrial base. 


And what is the situation today? The country lacks suffi- 
cient resources for state procurement from the agricultural 
sector. Urgent measures are needed, therefore, for setting 
up production of chemical and biological agents at existing 
chemical and microbiological industry enterprises. Yet 
this too is not cheap but, in the scientists’ estimates, will 
require 25-30% less outlays than imports of off-the-shelf 
preparations. Plans are being made to learn from the 
experience of a number of countries with a less developed 
chemical industry (Bulgaria, Poland, Holland, etc.) which 
have set up production of preparative agents in joint 
ventures with foreign companies on the basis of effective 
off-the-shelf substances, e.g., a joint venture enterprise for 
making glyalc-36 herbicide is being built at the Gomel 
Chemical Factory under contract to the Hungarian Alka- 
loida firm. The first commercial pilot batch of azophos 
fungicide was produced in 1992 at the Azot Production 
Association in Grodno. After the preparative agents are 
field-tested, production methods are fine-tuned, and the 
product is packaged, it will be prod iced on a commercial 
scale to meet the need of the republic’s agricultural sector. 
The feasibility of fungicide preparation production at this 
plant on the basis of sulfurous waste is being studied. 


The efficacy and safety of pesticide use are largely deter- 
mined by the availability of highly efficient sprinklers and 
other application devices whose deliveries have declined 
significantly in recent years. They are not being manufac- 
tured in Belarus, and there are no spare parts for repairs: 
this is another problem which must be addressed. 


Today’s piant protection agents are highly active. Their 
efficiency and environmental safety also depend on their 
correct use. Yet the situation with skilled experts in the 
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field is also troubling. There are virtually not experts left 
on the farms, so the task of monitoring proper and efficient 
use of plant protection agents falls on the rayon plant 
protect'on stations and toxicology monitoring laboratories 
where ach expert is responsible for over 20 thousand 
hectares of plowed fields. Our staff is left almost without 
service vehicles. 


To the best of our knowledge, a similar situation is 
developing in other countries of the former Union. It is 
regrettable that our links with other plant protection 
services have veen disrupted. It would be much easier to 
solve common problems by working together, sharing our 
experience, and helping each other. 


Research of Ukrainian Biocenter Detailed 


947C0485C Moscow ZASHCHITA RASTENIY in Russian 
No 2, Feb 94 pp 6-7 


[Article by I.P. Starchevskiy, Yu.K. Samoylov, Biotekh- 
nika Engineering Technology Institute, “At the Ukrainian 
Biology Center” under the rubric “News From Abroad”] 


[FBIS Translated Text] The Biotekhnika All-Union Scien- 
tific Research Engineering Center which was set up in 
Odessa in 1988 has quickly gained the reputation of a 
scientific production organization vigorously attempting 
to solve the problem of giving the production and appli- 
cation of biological plant protection agents a commercial 
foundation. The center is actively cooperating with virtu- 
ally all regions of CIS countries. Basic equipment for 
mechanizing Trichogramma, encarsia, phytoceiuluse, bac- 
torodencide, and fungal preparation production developed 
and manufactured by the center is operating at more than 
450 biological factories and production biological labs in 
Russia, Ukraine, Belarus, Moldova, Lithuania, and other 
republics of the former Union. 


What has changed in the center’s activities? What status 
has it acquired in independent Ukraine? How do things 
stand today, and what are the plans for the future? 


First, we have changed the name—we are the Biotekhnika 
Engineering Technology Institute. 


The first and foremost change in the life of our organiza- 
tion was gaining accreditation as an academic research 
institution within the Ukrainian Academy of Agricultural 
Sciences. In our opinion, there was objective necessity for 
taking this step in the development of biological methods, 
making it possible to accomplish complex bioengineering 
tasks on a firm foundation and elevate the effort to today’s 
technological and engineering level. 


Due to the active environmental position taken by the 
academy’s leadership, and primarily its president A.A. 
Sozinov, the institute has maintained its accumulated 
scientific and production potential and staff and became 
able to continue its development. The following tasks have 
been outlined for the institute: 


* to carry out basic and applied research in the field of 
developing and implementing biotechnologies of 
mechanized production of biological agents and prep- 
arations for environmental protection and use in 
plant growing, livestock farming, and agriculture; 
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* to develop energy-saving and environmentally-safe 
climate control, refrigeration, and cryogenic equip- 
ment for supporting production processes and pre- 
serving the biological agents produced; 

* to develop scientific equipment for the breeding 
activities in entomology, plant growing, and livestock 
farming; 

* to manufacture pilot batches and lots of new biolog- 
ical and climate control equipment and produce pilot 
and commercial batches of biological plant protection 
agents and other biological products; and 

¢ to carry out research and development, start-up and 
assembly, and other activities aimed in implementing 
the outcome of R&D efforts. 


The need to engage in basic research necessitated certain 
changes in the institute internal organizational structure. It 
still has scientific research departments and labs which are 
designing methods and equipment for mechanizing the 
production and use of entomophages in open soil (Tricho- 
gramma, braconic wasps, aphid lion, etc.), entomophages 
for protected soil (encarsia, gall gnats, phytoceiuluse, 
amblyceius, and aphidus), bacterial preparations (bactor- 
odencide, haupsine, rhizoplan, and lepidocide), fungal 
preparations (boverine, trichodermin, verticillin, etc.), and 
viral insecticides which develop the climatic, refrigeration, 
and cryogenic equipment, automation devices, and instru- 
mentation for supporting biological production. 


Among the institute’s new subdivisions, we should spe- 
cially mention the scientific research labs of commercial 
forms of biological plant protection agents, commercial 
batches of strains of master microbiological agent cultures, 
anc commercial entomocultures and integrated plant pro- 
tection method verification labs. 


The pilot and experimental biological factory subdivisions 
have been transformed into regional scientific production 
labs. In addition to supplying !and users with a range of 
biological plant protection facilities, the !abs are pursuing 
the goal of verifying the methods of their production and 
application in a factory environment. 


A new department has been added to the institute—in the 
town of Pervomaysk in Nikolayev oblast. Its existing staff 
is working on developing systems of integrated heat and 
cold support of biological and agricultural production 
using nontraditional energy sources, particularly solar 
energy. Allowing for the cost of energy resources, this trend 
is crucial for ensuring profitability of biological factories 
and labs. 


To expand the biological agent and climate control equip- 
ment manufacturing capabilities, the experimental pro- 
duction facility in the town of Balta in Odessa oblast was 
transformed into the institute’s pilot experimental plant. 
Despite the difficulties with capital construction financing, 
a new production section with a 1,000 m? area was recently 
commissioned at the plant. 


A division of the Biotekhnika Engineering Technology 
Institute—an institute’s test range for production process 
and method verification, study of optimal design solution 
options, and testing of equipment under development— 
was set up in the village of Tsebrikovo in Odessa oblast. 
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This experimental facility with an area of ten hectares 
houses mechanical and administration buildings, a biology 
lab, warehouse rooms, and an energy conservation com- 
plex. The biology lab has mastered small-scale production 
of such biological agents as boverine, verticillin, trichoder- 
min, etc., by the hypogeal method. A production complex 
for making fungal biological agents by the hypogeal-surface 
method is being set up. Basic production equipment was 
designed and manufactured by the Biotekhnika Engi- 
neering Technology Institute. It is expected that in 1994- 
95, production equipment for making biological agents 
with a capacity of close to 2 t of dry active ingredient per 
year will be assembled. 


Our staff is taking part in implementing the State Scientific 
and Technical Program to support production and appli- 
cation of biological plant protection agents in the frame- 
work of the efforts being carried out by the Academy of 
Agricultural Sciences. 


Together with the Microbiology and Virology Institute at 
the Ukrainian Academy of Sciences, Ukrainian Plant 
Protection Institute (UIZR), UIGINTOKS, and the 
Zoology Institute at the Ukrainian Academy of Sciences, 
we proposed a biological method development strategy for 
Ukraine. The principal objectives of the program sched- 
uled to be carried out in 1994-1998 call for setting up and 
implementing pesticide-free plant protection practices, 
searching for effective biological agents, and developing 
commercial methods and biological equipment for their 
production and implementation. Efforts to produce pre- 
parative forms with a low energy-to-output ratio and store 
such biological agents are also underway at our institute. 


Development of biological agent testing units has been 
identified as a priority task. This dedicated equipment is 
being developed at a sufficiently advanced level. Several 
specimens manufactured here have been shipped to such 
research organizations in Russia as the Life Sciences 
Institute (IMBP) and Plant Physiology Institute. All cli- 
matic parameters necessary for successful research are 
maintained automatically in the vegetation chambers: the 
temperature, humidity, illuminance, alternation of light 
and darkness, gaseous atmosphere composition, etc. Such 
units may operate with an open-loop temperature and 
humidity control cycle or may be airtight, which is espe- 
cially important in studying the effect of agents on the vital 
activity of insects and etiological agents of diseases. 


The institute’s scientific and production potential is 
capable of supporting the entire cycle of mechanized 
biological plant protection agent production, starting with 
producing the initial culture, manufacturing the equip- 
ment, bringing it to full production level, and training staff 
and ending with biological protection agent implementa- 
tion in land use practices. 


The equipment produced here is being shipped to almost 
all republics of the former Union. Orders from the “far 
abroad” countries have also increased considerably. Good 


LIFE SCIENCES 13 


contacts have been established with scientific and produc- 
tion organizations in Cuba, the United States, India, and 
other countries. 


In our opinion, it would be wrong to focus the effort on just 
one republic since agricultural plant pests and diseases do 
not respect either state borders or customs regulations. The 
biological method can be successful only in joint activities 
and through communication with each other. 


Plans call for holding a practical conference in Odessa in 
the near future and inviting leading biological method 
experts from the former Union and contiguous countries. 
We are hopeful that steps aimed at combining the efforts of 
all countries in revitalizing the environment will be made 
at this conference. 


Our address is; 19 Chkalova Street, Odessa, Ukraine, 
270012. We can be reached by phone at (0482) 25-12-11 or 
by fax at (0482) 25-53-89. 


Man-Induced Mercury Pollution of the Environment 
as a Top- Priority Ecology-and-Hygiene Problem 
(Survey of the Literature). 


947C0422 Kiev VRACHEBNOYE DELO in Russian 
No 4, Apr 93 [manuscript submitted 5 May 92] pp 14-19 


[Article by I. M. Trakhtenberg, M. N. Korshun, Kiev 
Scientific Research Institute of Labor Hygiene and Occu- 
pational Diseases, Ukrainian Ministry of Health; UDC 
614.7:615.9] 


[FBIS Abstract] Recent years have seen reports of growing 
mercury pollution of the air, water, and soil. Mercury in 
the atmosphere is a particularly difficult problem in that it 
remains in the atmosphere for lengthy periods, is not 
washed out by precipitation, and can be carried great 
distances by air currents. Mercury pollution of the envi- 
ronment is especially serious in Ukraine, which is the 
home of a major mercury processing center (in Donetsk 
Oblast), a plant for manufacturing luminescent lamps (in 
Poltava), and a chlorine and caustic soda production 
center (the Kiev Chemicals Plant), as well as a number of 
enterprises, production centers, and research organiza- 
tions that use mercury, its compounds, or instruments 
containing mercury. The paper's authors urge the develop- 
ment of an ecology-hygiene classification of so-called 
depleted wastes containing up to 0.3 percent mercury. 
They also call for differentiated maximum allowable soil 
concentrations of mercury for cities. A number of regula- 
tions have been developed by the Kiev Scientific Research 
Institute of Labor Hygiene and Occupational Diseases for 
the purpose of preventing mercury from entering the 
environment or removing it from the environment (Pro- 
cedural Recommendations for Monitoring the Organiza- 
tion of Current and Final Measures to Remove Mercury 
and for Assessing Efficiency [No. 4545-87], Sanitary Reg- 
ulations for Working With Mercury, Its Compounds, and 
Mercury-Filled Instruments [No. 4607-88], Sanitary Reg- 
ulations for Designing, Equipping, Operating, and Main- 
taining Mercury-Producing Enterprises [No. 2116-79)). 
References 31 (Russian). 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














14 LIFE SCIENCES 


BIOTECHNOLOGY 


Genomic Variability and Accumulation of Indoline 
Alkaloids in Rauwolfia Serpentina Benth Cell 
Culture 

947C0488A Kiev BIOPOLIMERY I KLETKA in Russian 
Vol 10 No 1, Jan-Feb 94 (manuscript received 26 Aug 93) 
pp 3-30 


{Article by V. A. Kunakh, Molecular Biology and Genetics 
Institute, Ukrainian SSR Academy of Sciences, Kiev; 
UDC 575.24+615,222:581.143.6] 


{[FBIS Abstract] This article analyzes some data of the 
complex research of cells cultured from the Rauwolfia 
serpentina plant. The Rauwolfia cell population is charac- 
terized by high levels of structural and functional muta- 
bility of the genome, involving the number and 
morphology of chromosomes, amount of DNA, and vari- 
ability of DNA sequences, the protein spectrum and the 
spectrum and amount of alkaloids synthesized. The chief 
result of this research was isolation of novel strain pro- 
ducers and developing the conditions for cultivating the 
plants, which increased the initial productivity of the 
cultivated cells ten-fold and increased accumulation of the 
indoline alkaloid aimalin [sic] 6-8 and sometimes 20 
percent. It was shown that the most effective and econom- 
ical method for growing Rauwolfia to yield aimalin is an 
accumulative regimen of cultivation. In addition, for 
stable production of substances like aimalin, which is toxic 
to the cells, regular removal of the aimalin is necessary. In 
conclusion, further study of aspects of cellular metabolism 
in vitro and genetic selection and engineering research 
should make it possible to increase steady, regular produc- 
tion of aimalin. Figures 14; tables 9; references 142: 47 
Russian, 95 Western. 


Isolation of Transgenic Potato Plants Expressing 
Mutant Gene Coding for Acetolactate Synthase 
From Arabidopsis Thaliana 


947C0488B Kiev BIOPOLIMERY I KLETKA in Russian 
Vol 10 No 1, Jan-Feb 94 (manuscript received 07 Jul 93) 
pp 67-71 


[Article by S. V. Storozhenko, O. A. Kravets, N. Ya. 
Pogrebnyak, Yu. Yu. Gleba, Cellular Biology and Genetic 
Engineering Institute, Ukrainian Academy of Sciences, 
Kiev; UDC 578.81.083.22] 


[FBIS Abstract] As part of the search for new, improved 
herbicides, transgenic potato plants expressing the mutunt 
gene acetolactate synthase from A. thaliana were isolated. 
Leaf disks and stem segments from 1.5-2 month old plants 
of the varieties Lugovskoy and Desiree were used. Direct 
transformation was employed to insert pAC350 and 
pAC351 plasmids into A. tumefaciens C58C1Rif®. Regen- 
erants were isolated after 3-4 months of cocultivation of 
the explants and bacteriz. Results of southern and 
northern blot hybridization demonstrated that the aceto- 
lactate synthase mutant gene was incorporated into the 
DNA of the transgenic potato plants. As aitticipated, the 
gene was not well expressed and the deletions that 
occurred in the genes probably affected the regulatory 
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elements of the gene. Consequently, these plants probably 
will not be resistant to herbicides. Figures 3; references 19: 
1 Russian, 18 Western. 


Polymerase Chain Reaction Analysis of Transgenic 
Plants: Pair of Universal Primers for Amplification 
of 35S Promoter Sequence 

947C0488C Kiev BIOPOLIMERY I KLETKA in Russian 
Vol 10 No 1, Jan-Feb 94 (manuscript received 14 Apr 93) 
pp 72-75 


[Article by S. V. Storozhenko, Cellular Biology and 
Genetic Engineering Institute, Ukrainian Academy of Sci- 
ences, Kiev; UDC 577.21] 


[FBIS Abstract] The objective of this investigation was to 
develop convenient primers for amplifying a fragment of a 
sequence of the 35S promoter from cauliflower mosaic 
virus using a polymerase chain reaction. This would make 
it possible to analyze transformants produced after the 
transformation of any gene under the control of the 35S 
promoter. Involved in this study was plant material from 
transgenic plants of Nicotiana tabacum, Pisum sativum, 
Triticum vulgaris, Brassica oleracea, and Brassica napus. 
The results showed that the optimal number of amplifica- 
tion cycles when using these primers is 30. It was also 
found that 10-1000 ng of original DNA is the minimuin 
amount of plant DNA necessary to obtain reliable and 
reproducible amplification of the needed fragment. In 
conclusion, these primers are suitable for analyzing trans- 
genic plants of virtually any species transformed by any 
constructions containing the 35S promoter. Figures 3; 
references 9: | Russian, 8 Western. 


Reaction Centers of Purple Bacteria and Green 
Plants as Environmental Ecological Indicators 


947C0488D Kiev BIOPOLIMERY I KLETKA in Russian 
Vol 10 No I, Jan-Feb 94 (manuscript received 02 Aug 93) 
pp 94-99 


[Article by A. O. Gushcha, A. A. Dobrovolskiy, A. V. 
Privalko, Yu. P. Fedorenko, V. N. Kharkyanen, Inter- 
branch Scientific Engineering Center for Physics of Live 
and Microwave Resonance Therapy “Vidguk’’, Kiev; 
UDC 577.352.5] 


[FBIS Abstract] For purposes of ecological monitoring, 
this study focused on some properties of photosynthetic 
substances: |. the kinetico-fluorescent characteristics of 
green plants and the effect of environmental pollution with 
herbicides (atrazine) on them, and 2. some spectral and 
optic properties of the reaction sites of purple bacteria Rh. 
sphaeroides. The resulis showed that fluorescence induc- 
tion curves of higher plants are a very sensitive indicator of 
the presence of atrazine in the environment. It is believed 
that other herbicides may also be detected at the level oi 
maximum acceptable concentrations in plant environ- 
ments. Thus, the results indicate that this method may be 
suited for use in ecomonitoring systems. Also, the reaction 
sites of purple bacteria Rh. sphaeroides yield good results 
in testing for the presence of herbicides in the environ- 
ment. And finally, Langmuir films based on the reaction 
sites of purple bacteria are quite promising for purposes of 
ecodiagnostics, since they are easy to work with and yield 
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a simple and adequate reaction to herbicides in concentra- 
tions of 10°’ M. Figures 5; references 12: 6 Russian, 6 
Western. 


Isolation and Determination of the Structure of 
Biologically Active Peptides of Medullary Origin 


947C0491A Moscow BIOORGANICHESKAYA KHIMIYA 
in Russian Vol 19 No 8, Aug 93 (manuscript received 
23 Mar 93) pp 786-790 


[Article by S.A. Guryanov, L.A. Fonina, and A.A. Mikhay- 
lova, Bioorganic Chemistry Institute imeni M.M. Shemy- 
akin, and Yu.A. Ovchinnikov, Russian Academy of 
Sciences, Moscow; UDC 577.112.088.3:577.112.5] 


[FBIS Abstract] Two hexapeptides affecting pain sensi- 
tivity were isolated from the supernatant of an 18-hour 
culture of porcine bone marrow cells in gentamicin- 
containing serum-free medium 199. The biologically 
active substances present in the supernatant were isolated 
in a four-step procedure consisting of extraction of the 
lyophilized supernatant by a 1:1 chloroform-methanol 
mixture, separation of an active extract by low-pressure 
reverse-phase chromatography, and further extraction of 
the active fractions by high-performance reverse-phase 
chromatography (using an Ultrasphere ODS C18). A total 
of 23 fractions were tested for the presence of biologic 
activity. The 1 1th fraction was found to contain a mixture 
of two hydrophobic hexapeptides (with the respective 
primary structures Leu-Val-Val-Tyr-Pro-Trp and Phe- 
Leu-Gly-Phe-Pro-Thr) that manifested both immunoregu- 
lator and neurotropic activity. The two peptides were 
synthesized by the solid-phase method to confirm their 
structure and study the correlation of their biologic prop- 
erties with their conformation behavior. The structural 
identify of the synthesized and isolated peptides was 
confirmed by 'H nuclear magnetic resonance ['H-NMR] 
spectroscopy, and the behavioral similarity of the synthe- 
sized and isolated peptides was confirmed by high- 
performance reverse-phase chromatography. The mixture 
of hexapeptides isolated from the 11th fraction was found 
to increase the pain threshold of mice by 20 percent, 
whereas the synthesized mixture increased the mice’s pain 
sensitivity by approximately 18 percent. A search of the 
data bank of known protein sequences established that the 
peptide Leu-Val-Val-Tyr-Pro-Trp corresponds to fragment 
31-36 of the B chain, whereas the peptide Phe- 
Leu-Gly-Phe-Pro-Thr corresponds to fragment 33-38 of 
the a chain of porcine hemoglobin. Figures 2, table 1; 
references 15: 3 Russian, 12 Western. 


Synthesis of Oligonucleotide-Polyethylene Glycol 
Conjugates 

947C0491B Moscow BIOORGANICHESKAYA KHIMIYA 
in Russian Vol 19 No 8, Aug 93 (manuscript received 

1 Mar 93) pp 800-804 


[Article by V.A. Yefimov, I.N. Pashkova, A.L. Kalinkina, 
and O.G. Chakhmakhcheva, Bioorganic Chemistry Insti- 
tute imeni M.M. Shemyakin, and Yu.A. Ovchinnikov, 
Russian Academy of Sciences, Moscow; UDC 577.113.6] 


[FBIS Abstract] A quick and simple method of synthe- 
sizing modified oligonucleotides containing polyethylene 
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glycol [PEG] radicals at the 3’-,5’-, or 3’- and 5’-terminals 
of the molecule was developed for the purpose of studying 
the feasibility of using oligonucleotide-PEG conjugates in 
antisense experiments. The conjugates were synthesized by 
the solid-phase method, with long-chain alkylamine con- 
trolled pore glass balls [LCAA-CPG] serving as the carrier. 
The molecular weight of the polyethylene glycol used 
ranged from 1,000 to 6,000. Unlike in previously reported 
experiments, the oligonucleotide was attached to the PEG 
through a 3’-phosphate grouping. An acyl bond was also 
used to attach the PEG radicals to the carrier. In the first 
experiments performed, the carrier was functionalized by 
succinic anhydride. It was later discovered that a phthaloyl 
radical would result in stronger attachment of the PEG to 
the carrier. A mono(dimethoxytrityl) derivative of PEG, 
i.e., (MeO), Tr-PEG, was used to attach the PEG to the 
phthalized carrier. The reaction was performed in the 
presence of |-methylimidazole and mesitylenesulfony]- 
3-nitro-1,2,4-triazolide. The resultant carrier contained 
5-25 pmol (MeO,)Tr-PEG radicals/g. The resultant carrier 
was used for automatic synthesis of 3’-oligonucleotide 
conjugates under the standard conditions recommended 
for the phosphite amide method. To obtain 5’- and 3’,5’ 
conjugates with PEG, the researchers used a phosphite 
amide derivative of tritylated PEG instead of a mononu- 
cleotide as the nucleotide component in the condessation 
reaction in the final stage of growing the chain. After the 
oligonucleotide chain had been grown and the dimethox- 
ytrityl group had been removed, the oligonucleotide-PEG 
conjugates were separated from the carrier by a 1:1 mix- 
ture of monoethanolamine and ethanol. The conjugates 
were isolated by electrophoresis in polyacrylamide gel or 
reverse-phase chromatography. Experiments are now 
being conducted to study the effectiveness with which the 
said conjugates penetrate a cell and to determine their 
stability and inhibition of activity in various cell cultures 
and cell-free systems. The preliminary results of the said 
experiments are fully consistent with data published by 
Erdmann et al. in 1992 and indicate that the oligonucle- 
otide-PEG conjugates may be used successfully as molec- 
ular probes and antisense-inhibitors of gene expression. 
Figures 2; references 14 (Russian). 


Scanning Tunnel Microscopy of Monolayer Langmuir 
Films of Purple Membranes of Halobacteria 


947C0515A Moscow BIOLOGICHESKIYE MEMBRANY 
in Russian Vol 11 No 2, Mar-Apr 94 [manuscript submitted 
6 Jul 1993] pp 189-208 


[Article by Ye. A. Fedorov, V. I. Panov, Ye. P. Lukashev, 
A. A. Kononenko, S. V. Savinov, D. S. Chernavskiy, V. V. 
Kislov, Moscow State University imeni M. V. Lomonosov; 
Physics Institute imeni P. N. Lebedev, Russian Academy 
of Sciences, Moscow; Institute of Radioengineering and 
Electronics, Russian Academy of Sciences, Moscow] 


[FBIS Abstract] In a continuation of earlier research 
involving scanning tunnel microscopy of natural light- 
sensitive chlorophyll- and retinal-containing membrane 
proteins that effect phototransfer of charges (Alekperov S. 
D. et al.. DOKL. AN SSSR, 1988, Vol 303, pp 341-344; 
Kononenko A. A. et al., DOKL. AN SSSR, 1990, Vol 315, 
pp 1252-1255), the researchers here set out to identify the 
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physical and chemical mechanisms resulting in the anom- 
alously high conductivity of macroscopic organic materi- 
als—specifically, the purple membranes of halobacteria 
that contain bacteriorhodopsin. They examined two mech- 
anisms of protein-related conductivity, i.e., conductivity 
that is due to the tunneling of an electron along channels 
formed by structural elements, and conductivity that is 
closely tied to protein hydration state and that involves 
protons. They were unable to achieve monoatomic resolu- 
tion of the surface str: ‘ture of bacteriorhodopsin, but did 
demonstrate that sca ning tunnel microscopy makes it 
possible to produce stable, high- contrast images of the 
regular surface structure of membrane fragments with a 
long-range correlation parameter of 61.9-83.1 angstrom. 
The optimum conditions for producing high-contrast 
images were found to be in modulation mode, with initial 
bias voltage of 150-300 mV, a negative potential at the 
probing tip, and rather deep modulation in which U,, is 
approximately 100 mV at a frequency of 2.4 kHz. The 
topographic method did not produce stable, high-contrast 
images of the surface period structure. The researchers 
found that scanning at bias voltages of 10-15 mV destroyed 
the object being scanned and that scanning at 1.0-1.5 V 
produced too much noise and a loss of contrast. Figures 6, 
references 40: 10 Russian, 30 Western. 


Brownian Dynamics Study of Direct Passage of 
Ions Through Potassium Channels 


947C0515B Moscow BIOLOGICHESKIYE MEMBRANY 
in Russian Vol 11 No 2, Mar-Apr 94 [manuscript 
submitted 10 Jan 93] pp 209-217 


[Article by V. G. Veresov, Institute of Photobiolcgy, 
Academy of Sciences of Belarus, Minsk; UDC 
539.199:577.352.462] 


[FBIS Abstract] One of the best means of theoretical 
analysis of ion transport in the ion channels of biological 
membranes is that of molecular dynamics. But since the 
actual amount of time required for the passage of an ion 
through a channel is anywhere from nanoseconds to tens of 
milliseconds, and the period in a molecular- dynamics 
ion-transport model is no more than a few femtoseconds, 
use of molecular dynamics to analyze the direct passage on 
an ion through a channel requires an immense amount of 
computer time. For that reason, molecular dynamics is 
often limited to analysis of fragments of direct passage, 
and examination rarely reaches a duration of a nano- 
second. Semideterministic methods such as Brownian 
dynamics offer better opportunities for analyzing longer- 
duration dynamics of ions in the channels and consist of 
integrated equations of motion that contain stochastic 
forces that randomly disturb the trajectory of the system in 
the phase space. Unlike the standard molecular-dynamic 
numerical experiment, which is based on the numerical 
integration of classical equations of motion with given 
initial conditions—which represents a deterministic 
accounting of all the degrees of freedom of a system— 
Brownian dynamics uses an abbreviated description based 
on stochastic Langevin equations that make it possible to 
account simply for a number of degrees of freedom via 
their stochastic effect on other degrees of freedom. The 
researchers here use Brownian dynamics to study the 
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direct passage of K*, Na*,Li*, Rb*, and Ca’ through a 
model potassium channel that has wide entrance and exit 
areas and a comparatively narrow tunnel. That type of a 
structure is formed by the pseudocyclical association of 
four homologous subunits, each of which includes seven 
transmembrane segments. The tunnel is identical to the 
tunnel used by the researcher in an earlier work (BIOL. 
MEMBRANY, 1992, Vol 9, No 6, pp 645-654), in which 
the channel model was based on the primary structure of 
the channel former, on laws of membrane protein place- 
ment, and on electrophysiological data. Figures 3, refer- 
ences 31: 5 Russian, 26 Western. 


Analysis of Measures Taken to Prevent HIV 
Infection in the Far East 


947C0439D Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No 11, 1993 
[manuscript submitted 21 Apr 93] pp 20-21 


[Article by V. V. Bogach, L. I. Yuzhakov, Far East 
Regional Center for the Prevention and Control of AIDS, 
at Khabarovsk Scientific Research Institute of Experi- 
mental Medicine; UDC 616.98:578.828.6]-036.2-07] 


[FBIS Abstract] Despite the recommendations of the Far 
East Regional Center for the Prevention and Control of 
AIDS, no systematic work is being done to screen high-risk 
groups. Internal Affairs and health-care agencies have not 
worked well together. Anonymous testing has not been 
effective, largely because there have not been enough HIV- 
prevention educational campaigns. There are no physicians 
in any of the regional centers who perform confidential 
work among sexually active minors or among drug addicts 
and HIV-infected individuals. In three years, the number of 
diagnostic laboratories performing HIV testing has grown to 
114 from 40; as a result, the number of individuals tested for 
HIV has grown over that period of time. The laboratories, 
however, are underequipped. Infectious hospitals have been 
assigned beds for HIV-infected individuals and individuals 
with AIDS, secondary immune deficiencies, and opportu- 
nistic infections. In Chita Oblast, those individuals are 
assigned beds in the skin-venereal disease dispensary. Work 
is being done in the Maritime Kray Center to prepare the 
facility for the admission of such individuals. Nearly 90 
percent of the health-care workers in the Far East’s medical 
facilities receive training in the laboratory and clinical 
diagnostics of HIV and AIDS-related diseases in Moscow or 
St. Petersburg. 


EPIDEMIOLOGY, MICROBIOLOGY, 
AND VIROLOGY 


Echinococcosis of the Lungs in Etraps of 
Akhalskiy Velayat 

947C0358A Ashgabat ZDRAVOOKHRANENIYE 
TURKMENISTANA in Russian No 5, Sep-Oct 93 
(signed to press 30 Nov 93) pp 35-36 


[Article by A.G. Geldyyev, Ashgabat Antiplague Road 
Station of the Turkmen Railroad] 


[FBIS Tranlated Text] Echinococcosis most often is 
encountered in southern countries with a moderate climate 
and developed animal husbandry [1-5]. Echinococcosis of 
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the lungs in man, which holds second place in the fre- 
quency of occurrence after echinococcosis of the liver, 
deserves special attention [6-17]. 


The lung localization of echinococcosis is observed primarily 
among the rural population—in young persons and almost 
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uniformly in men and women. We have analyzed case history 
data on 62 patients suffering from echinococcosis of the 
lungs, who entered surgical clinics from etraps of Akhalskiy 
Velayat in 1975-1985. The age-sex and social structure of 
patients in individual etraps is presented in Table 1. 





Table 1. Age-Sex and Social Structure of Patients Suffering From Echinococcosis of the Lungs 






































Etraps Total Population Age, Years 
men women urban rural under 14 above 14 

Ashgabatskiy 10 6 4 4 6 6 4 
Bakherdenskiy 3 2 2 2 
Gekdepinskiy 6 3 3 2 4 4 2 
Gyaversskiy 7 3 4 7 4 3 
Kakinskiy 8 6 2 4 4 2 6 
Babadaykhanskiy 3 1 2 l 2 2 3 
Sarakhsskiy 6 2 4 2 4 4 2 
Tedzhenskiy 19 11 8 9 10 9 10 
Total 62 34 28 23 39 31 31 
% 100.0 58.4 45.2 37.1 62.9 $0.0 50.0 


























As follows from Table |, the majority of the patients were 
rural residents, there were slightly fewer men than women, 
and one-half of the patients were children and adolescents. 
The distribution of patients throughout etraps of Akhal- 
skiy Velayat was uneven. 


The number of patients from Tedzhenskiy, Ashgabatskiy, 
and Kakinskiy etraps was slightly larger than from Gekde- 
pinskiy, Sarakhsskiy, and Babadaykhanskiy, which, in 
part, can be connected with the level of development of 
animal husbandry in these etraps. 


Only 19 (22 percent) of the total number of lungs operated 
on in connection with echinococcosis were detected during 
preventive examinations. The rest—78 percent—were 
detected during visits to doctors on patients’ initiative. 
From the anamnesis, before surgical intervention the fol- 
lowing length of the disease was noted: under | year, in 6 
people; | to 3 years—in 11; 3 to 5 years—in 28; over 5 
years—in 17. 


We studied the frequency of echinococcosis in livestock 
for slaughter in etraps of Akhalskiy Velayat (Table 2). 





Table 2. Affection of Livestock for Slaughter With Echinococcosis in Etraps of Akhalskiy Velayat in 1981-1985 
(According to Materials of the Ashgabat Meat Combine) 
































In Etraps Affection of Livestock Type of Animals 

small horned livestock cattle hogs camels 
Ashgabatskiy 22.5 26.7 12.1 2.7 10.0 
Gyaversskiy i7.7 16.8 27.4 5.1 
Kakinskiy 20.0 27.1 18.4 4.4 10.0 
Gekdepinskiy 12.6 24.7 7.0 4.5 
Tedzhenskiy 41.5 44.3 19.2 5.0 
Sarakhsskiy 14.0 12.1 18.2 5.0 a 
Babadaykhanskiy 10.4 11.8 11.0 7.0 15.0 
Bakherdenskiy 9.8 12.1 11.4 3.5 3.2 




















As follows from Table 2, the affection of livestock for 
slaughter with echinococcosis in etraps of Akhalskiy 
Velayat fluctuates over a wide range: from 9.8 percent (in 
Bakherdenskiy Etrap) to 41.5 percent (in Tedzhenskiy 
Etrap). However, as noted, the difference in indicators is 
due to the composition of animals delivered to meat 
combines. The high affection with echinococcosis of small 
horned livestock from Tedzhenskiy Etrap (44.3 percent), 


Kakinskiy Etrap (27.1 percent), and Ashgabatskiy Etrap 
(26.7 percent), of cattle from yay and Tedzhen- 
skiy etraps, and of camels and hogs from the Baba- 
daykhanskiy Etrap (15.0 and 7.0 percent) causes alarm. 


The veterinary service should make a careful survey for the 
purpose of specifically clarifying the cause of the higher 
affection of the indicated types of animals with echinococ- 
cosis in the enumerated etraps of Akhalskiy Velayat. 
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During a comparison of the affection of livestock for 
slaughter with echinococcosis and the incidence of echino- 
coccosis of the lungs in man a direct relationship between 
these diseases was detected. For example, in Tedzhenskiy 
Etrap affection among livestock for slaughter comprised 
41.5 percent, that is, it was the highest, and the incidence of 
the disease, 19 cases, that is, also the highest; in Ashga- 
batskiy Etrap, 22.5 and 10 cases respectively; in Kakinskiy 
Etrap, 20.0 and 8; in Gekdepinskiy, Sarakhsskiy, and Baba- 
daykhanskiy etraps the affection of livestock for slaughter 
with echinococcosis and the incidence of the disease among 
people are low. 
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Sports and the AIDS Problem 

947C0447A Moscow TEORIYA I PRAKTIKA 
FIZICHESKOY KULTURY in Russian No 9-10 
Sep-Oct 93 (manuscript received 18 Jun 93) pp 27-28 


[Article by Candidates of Medical Sciences B.A. Yemelyanov, 
V.A. Semenov, and Y.A. Sokolov, Anti-Drug Center of the 
All- Russian Scientific Research Institute of Physical Culture] 
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[FBIS Abstract} Athletes form a risk group for AIDS because 
their life style and their participation in sport at a profes- 
sional level raises the probability of susceptibility to illness 
and the spread of disease. The unfavorable factors are 
epidemiological, occupational, and immunological. The 
immunological status of the individual greatly influences 
susceptibility to HIV infection. High level athletes are 
observed to have a lowered immunological reactivity and as 
a result have a lowered resistance to infectious diseases, 
particularly those of a virus nature such as herpes, influenza, 
hepatitic, etc. These are conditions for lowering resistance 
to HIV infection even at small doses of infection. 


Tests for HIV and hepatitis B infection were conducted on 
240 people. Immunological tests were conducted on 64 
top-level athletes 16-10, who were members of teams 
participating in speed- strength forms of sports such as 
field and track and swimming. 


The results of the study and literature are as follows. 
Epidemiological factors increasing the risk of HIV infec- 
tion of athletes were found to be: a) frequent travel from 
country to country, b) living in large cities and tourist 
centers, and c) life style such as young age and sociability. 


The occupational factors were the possibility of transmit- 
ting the virus from blood through cvatact sports, increased 
trauma during participation in sports, and wide distribu- 
tion of injection methods for introduction of medicine and 
drugs. 


The immunological and immuno-hormonal factors were 
the development of a secondary immune deficiency in 
high-achieving athletes; a lowering of immune reactivity as 
the result of psychological-emotional and physical stresses, 
and an increase in susceptibility to illness, particularly 
infections. None of the athletes of the group tested showed 
the presence of antibodies to HIV type I and II. In the 
study of athletes for the presence of AIDS, which is 
associated with infection with hepatitis B, 6 percent were 
virus carriers which by the factor of 1.5-2 exceeds the 
indicator for ye ath in Moscow. 


A decrease in the amount of immunoglobulins and anti- 
bodies was noted during different periods of sport activity; 
this indicates a decrease in immunity. During a training 
period their concentration in the blood was close to 
normal. In competition the immunoglobulin level of 
serum in cell cases was lowered by a factor of 2-4, and there 
were infectious illnesses, particularly respiratory. Their 
frequency reached 8-10 percent, and, as a rule, predeter- 
mined the development of infectious after-effects. 


The epidemiology of hepatitis B and AIDS shows a defi- 
nite regularity in the distribution of the pathogens of these 
infections. Hepatitis B has been reported in athletes in 
Sweden who did not participate in contact sports. How- 
ever, after cross- country competition, numerous scratches 
were found on arms and legs from the branches and 
bushes. A Finn who washed in a bucket of water was a 
factor in the transmission of infection. Also particpants in 
the 3000 m race had to jump over water after receiving 
wounds on their legs from the spikes of competitors and 
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from hitting the barriers. Naturally, it is practically impos- 
sible to anticipate unusual methods of AIDS transmission, 
but it is necessary to take measures against the most 
probable ones. 


In sports there are situations where medicines have to be 
injected. The danger of injecting drugs must be noted 
especially in different countries of the world, not only by 
athletes but a wide range of youth, including women 
athletes. Some African athletes have been infected with 
AIDS by injection. 


Immunological characteristics include factors which pro- 
mote the development of a secondary immune-deficiency 
in athletes. Athletes during competition have a reduction 
in Class A, G, and M immunoglobulins and specific 
antibodies; sometimes they completely disappear from 
blood serum, an indicator that the appearance of sec- 
ondary immune deficiency is extremely rapid. The immu- 
noglobulins do not disappear but are distributed in frac- 
tions of the blood. 


A reduction in immune reactivity leads to infections and 
exacerbation of chronic conditions, most frequently of the 
respiratory system and ears. These are also coxsackie, 
rheovirus and rhinovirus infections, adenovirus diseases, 
angina, colds, bronchitis, pneumonia, conjunctivitis, exac- 
erbation of infections with lesions of the sex organs, and 
cytomegalovirus infection. We found 6 percent of the cases 
to be carriers of hepatitis B (compared to 3 percent tor the 
general Moscow population). 


Inasmuch as the dose of infection plays a significant role in 
the susceptibility of the organism to infection, the 
threshold of susceptibility to infection agents is lowered. It 
has been shown that high-level athletes have respiratory 
infections more frequently by a factor of 2-3 than cohorts 
who are not involved in sports. The immunological weak- 
ening of the organism makes AIDS infection easier. 


The opinion exists that taking part in sports strengthens 
the body and hinders the development of AIDS. However, 
intensive physical loading and a stressful state increase 
susceptibility to infection and accelerate the course of 
AIDS. Undoubtedly, contacts of athletes with virus car- 
riers through sexual encounters are a danger. 


Athletes participating in international competitions in 
Russia and abroad ought to submit to HIV testing with the 
granting of the corresponding certificate. These measures 
can be advisable for preventing infection and reducing the 
distribution of diseases among young people in the risk 
group, including athletes. 


Zoning Azerbaijan Territory According to Hydatid 
Echinococcosis 

947C0451A Moscow MEDITSINSKAYA 
PARAZITCLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian (manuscript received 6 May 92) No 2, 
Mar-Apr 92 [Signed to press 11 Mar 92] pp 7-9 


[Article by R. E. Chobanov, A. A. Salekhov, L. S. Yar- 
otskiy et al., Scientific Research Institute of Epidemiology, 
Hygiene and Occupational Diseases, Baku UDC 
616.995.121-036.22(479.24)] 
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[FBIS Abstract] The aim of the study was the zoning of 
Azerbaijan territory based on studies of the epidemiology 
aru epizovolology of echinococcosis [he study, conducted 
in 77 populated points, 22 rural areas and six cities, 
included examination of 33,993 persons selected in a 
random sample. Blood serum of 526 inhabitants of Central 
Baku, where echinocooccus is rare, made up the control 
group. Questionnaires given to 13, 518 homeowners were 
used in epidemiological studies. The studies differentiated 
the Azerbaijan territory according to the degree to which 
echninococcus is endemic and helped to develop pur- 
poseful anti-echinococcal measures which should be car- 
ried out especially in the highly endemic mountain regions 
of the lesser Caucasus. Four zones, representing slightly, 
moderately, highly and extremely highly endemic regions 
for echinococcus, were illustrated on a map. Incidence and 
prevalence of the diseases in humans, dogs, sheep and 
cattle were studied. Figure 1; references 9 Russian. 


Natural Foci of Trichonelliasis on the Caspian 
Sea Coast 


947C0451B Moscow MEDIT U!INSKAYA 
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian (manuscript received 12 June 92) No 2, 
Mar-Apr 92 [Signed to press 11 Mar 92] pp 16-18 


[Article by B. Shaykinov, Institute of Zoology, Kazakhstan 
Academy of Sciences UDC 616.995.132-6-036-22] 


[FBIS Abstract] Examination of characteristics of natural 
foci of trichinelliasis in the northern and south-eastern 
part of the Caspian sea coast involved the study of animals 
taken in the winters of 1980-1984 and 1988. The high 
degree of invasion of predators by trichinelliasis found in 
the northern coast was attributed to the more severe 
climate in that area and to the limited food supply in this 
area and the increasing inter-relationships of predators 
and and other fauna. The area studied harbored two 
genetically different populations of trichinelliasis. Para- 
sites of predators in the northern part of the sea coast were 
identified as T. spiralis nativa while beasts in the southern 
part (Azerbaijan, Turkmen and Iran) were infected by T. s. 
nelsoni. These data can be used to calculate peculiarities of 
clinical manifestations of invasion and prognosis of the 
effectiveness and interchangeability of treatment of tri- 
chinelliasis in humans from different rogions. References 
11: 8 Russian; 3 Western. 


Trichonelliasis in Wild and Domestic Animals in 
Kamchatka Region 


947C0451C Moscow MEDITSINSKAYA 
PARA/ITOLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian (manuscript received 13 Jun 92) No 2, 
Mar-Apr 92 [Signed to press 11 Mar 92] pp 18-20 


[Article by N.A. Tranbenkova, Kamchatka Department of 
Nature Management. Pacific Ocean Institute of Geog- 
raphy, USSR Academy of Sciences, Petropavlovsk- 
Kamchatka UDC 616.995.132-6-022.9-07(571.66)] 


[FBIS Abstract] A study of the prevalence of trichinelliasis 
in Kamchatka oblast showed the brown bear, fox, 
domestic dog, blue polar fox, wolf, cat, sable, ermine, 
domestic American mink and grey rat to be definitive 
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hosts of Trichinella nativa. The large number and regu- 
larity of studies of the sable justified analysis, with it as an 
example, of the distribution of trichinelliasis in this region. 
The indicators of affection of this species differed by 
geographical regions and varied in different years from 
1979 to 1989. The variability of trichinelliasis prevalence 
in different species studied depended on the location of 
their habitation. The level of affliction of domestic ani- 
mals by trichinelliasis depended on features of the eco- 
nomic activity in the area. The basic reservoir of trichinel- 
liasis invasion among wild animals in Kamchatka oblast 
was found in the brown bear, representatives of the marten 
family, ermines and wolves. Transfer of trichinelliasis foci 
from natural into natural-synthantropic foci resulted from 
feeding bear meat to domestic animals. References 12 
Russian. 


Trichinelliasis in Southern Ukraine 


947C0451D Moscow MEDITSINSKAYA 
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian (manuscript received 6 May 92) No 2, 
Mar-Apr 92 [Signed to press 11 Mar 92] pp 7-9 


[Article by A.D. Timchenko and I.I. Zakharchuk, Odessa 
Medical Institute imeni N.I. Perogov UDC 616.995.132:6- 
036.2-07(477)] 


[FBIS Abstract] A study of trichinelliasis in Southern 
Ukrainia confirmed and supplemenied data of the litera- 
ture that showed this region to be endemic for this disease. 
Trichninelliasis in the Ukraine was first recorded in 1891 
and was beiing recorded pracically everywhere in the 
Ukraine in 1920-1930 with highly endemic areas being 
typical of the western and southern region of the republic. 
The republic is now one of the most unfavorable sites for 
swine trichinelliasis but it is scattered very unevenly. 
Natural, mixed and synanthropic foci of the disease occur. 
Domestic swine are infected by eating slaughter house 
waste and kitchen waste. Home slaughtering of swine by 
inadequately trained persons increased the spread of the 
disease. In 1987-1989, 174 cases of trichninelliasis were 
recorded in humans in Southern Ukrainia; such cases 
numbered 174 in 1987 and 168 cases in 1989. The cases 
arose from eating trichinelliasis infected meat. Most cases 
occurred in Odessa and Nikolayevskaya oblast. The signif- 
icant spread of the disease among domestic swine and 
disregard of veterinary legislation created favorable condi- 
tions for inefection of humans. References 8 Rusian. 


Routes of Entry of Helminth Eggs Into the 
Recreation Areas and Facilities of the Lower Don 


947C0468A Moscow MEDITSINSKAYA 
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian No 3, May-Jun 93 [manuscript submitted 
17 Sep 92] pp 29-30 


{Article by Ye. P. Khromenkova, NPO Biopreparat, Min- 
istry of Health of the Russian Federation, Rostov- 
na-Donu; UDC 576.895.1:614.777] 


{[FBIS Abstract] The dumping of untreated or improperly 
treated waste water into even the most powerful rivers 
results in the pollution of those rivers and the recreation 
areas adjacent to them. The researcher here performed a 
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study of 24 recreation facilities in Rostov Oblast, on a 
segment of the Lower Don. The study involved taking 
samples of soil, bottom deposits, reservoir water, waste 
water, and runoff. The invasive material the researcher 
found comes mainly from waste water that flows into the 
reservoir and onto the soil of the coastline. The helminth 
eggs also reach the coastline soil in river water muddied 
with bottom deposits during flooding. The researcher also 
found that certain recreation areas did not have proper 
toilet facilities or plumbing, thereby providing another 
route for helminthosis agents to make their way into the 
soil—in this case, in fecal matter. References | 1 (Russian). 


Experience in the Serological Examination of 
Small Mammals in the Natural Tickborne 
Encephalitis Focus in Central Siberia 


94/C0468B Moscow MEDITSINSKAYA 
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian No 3, May-Jun 93 [manuscript submitted 
3 Nov 92] pp 34-38 


[Article by G. S. Kislenko, Yu. S$. Korotkov, S$. P. Chuni- 
khin, A. S. Karavanov, Institute of Poliomyelitis and Viral 
Encephalitis, Russian Academy of Medical Sciences, 
Moscow; UDC 591.2:599:[515.98:578.833.26] 


[FBIS Abstract] In 1988-1991, the blood sera of 1,047 
specimens of mouselike rodents—common field mouse, 
striped field mouse, Asian mouse, red-backed rat, long- 
toothed red-backed vole, bank vole, northern red-backed 
vole, field lemming, narrow-skulled vole, tundra vole, and 
dark vole—were tested for antibodies to the TBE virus. 
The testing took place in the valleys around Bolshoy 
Kemchug, in Krasnoyarsk Kray, which consist of dark- 
coniferous forests. Using the hemagglutination inhibition 
test, the researchers found that after the standard two-pass 
treatment with acetone, the percentage of sera with non- 
specific inhibitors/antibodies to TBE virus was as follows: 
3.3+/-1.9/0.0 for the asian mice; 1.4+/-1.4/2.8+/-2.0 for the 
field mice; 0.5+/- 0.3/5.7+/-1.0 for the red-backed vole; and 
0.3+/-0.2/5.4+/-0.8 for the common and long-toothed 
voles. The murine sera with nonspecific inhibitors in low 
titers were confirmed with EIA. References 28: 
23 Russian, 5 Western. 


Alteration of Acaricidal Properties of 
Organophosphorus Compounds With Exposure to 
Magnetic Resonance 


947C0468C Moscow MEDITSINSKAYA 
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian No 3, May-Jun 93 [manuscript submitted 
5 Apr 92] pp 39-41 


[Article by Yu. S. Korotkov, A. I. Solodilov, M. S. Buren- 
kov, V. Yu. Pichugin, S. P. Chunikhin, Institute of Polio- 
myelitis and Viral Encephalitis, Russian Academy of Med- 
ical Sciences; Joint- Stock Company Teleos; Center for the 
Radiobiology of Nonionizing Radiation at the Institute of 
Biophysics, Ministry of Health, Russian Federation, 
Moscow; UDC 615.285.7.08] 


[FBIS Abstract] The pesticide properties of certain organ- 
ophosphorus compounds were shown to be enhanced after 
a one-time, 40-minute exposure to a pulsed 100 kHz, 10-15 
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uuT magnetic field with a sinusoidal modulation of 16 Hz. 
Fifty percent of hungry imagoes of Dermacentor reticulatus 
died 6.4-7.2 days after contact with magnetically treated 
dursban, as opposed to 10-5-13.2 days after contact with 
untreated dursban. A similar effect, if stronger, was noted 
in hungry nymphs of Hyalomma asiaticum: 50 percent 
died 13.5-38.6 days sooner after exposure to the treated 
dursban than after exposure to untreated dursban. For the 
H. asiaticum nymphs, neocidol, which is more species- 
specific, brought about the death of 50 percent 24.5- 38.6 
days sooner than did the dursban. Only the satiated larva 
of H. asiaticum that had not molted by day 12 died when 
exposed to untreated dursban, whereas all the larva 
exposed to the untreated dursban died before moving to 
the next stage. References 5 (Russian). 


Prevalence of Cryptosporidiasis Among the 
Populace of Certain Cities in Russia and Belarus 


947C0468D Moscow MEDITSINSKAYA 
PARAZITOLOGIYA I PARAZITARNYYE BOLEZNI 
in Russian No 3, May-Jun 93 pp 54-55 


[Article by A. Ya. Lysenko, M. V. Lavdovskaya, A. V. 
Plotnikov, V. Moysyuk, T. N. Shchukina, O. P. Mikhalk- 
ina, Central Institute for Postgraduate Medicine, Moscow; 
Minsk Medical Institute; Republic Health- 
Epidemiological Station, Syktyvkar; Oblast Childrens 
Hospital imeni N. F. Filatov, Penza; UDC 616.993.19- 
036.2(470+476)} 


[FBIS Abstract] Cryptosporidiasis is a protozoal infection 
of the gastrointestinal tract caused by the coccidiae 
Cryptosporidium sp. For many years, such parasites were 
thought to be harmless animal commensals that sometimes 
produced pathology in young stock. It wasn’t until 1976 
that cryptosporidiasis in humans was first described. Asso- 
ciated with immune system pathology, cryptosporidiasis is 
seen in 3-4 percent of U.S. AIDS patients and in as many 
as 30-50 percent of African patients. It can manifest as a 
chronic recidivistic diarrhea or an uninterrupted form of 
diarrhea leading to total emaciation. Fecal smears from 
five relatively homogenous groups of urban residents from 
Moscow, Syktyvkar, Penza, Mogilev, Slavgorod, Gomel, 
and Vetka were examined. Adults with somatic illnesses in 
Gomel and Mogilev were found to be free of the infection. 
The average level of infection among the adults with 
diarrheal syndrome was 2.7 percent. Infected children, 
however, were found in all the groups. The average level of 
infection among essentially healthy children whose med- 
ical care was provided through an enterprise of some sort 
stood low, at 1.9 percent, but was higher (at 3 percent) in 
areas contaminated with radiation. The average level of 
infection among children with somatic illnesses was 2.6 
percent. That figure, among children with diarrheal syn- 
drome, jumped to 10 percent in the cities of Belarus and 
3.7-4.8 percent in the cities of Russia. Of the 45 individ- 
uals in whom cryptosporidiasis was found, !0 percent were 
adults, 63 percent were children 3 years of age or under, 
and 27 percent were children between the ages of 4 and 15. 
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Epidemiological Characteristics of Diphtheria 
Infection 


947C0473 Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian (manuscript 
received 19 Aug 92) No 2, Feb 93 pp 17-20 


[Article by S. S. Markina, N. M. Maksimova, I. M. 
Tymchakovska ya and N. Ya. Zhilina; Moscow Scientific 
Research Institute of Epidemiology and Microbiology 
imeni G. N. Gabrichevskiy UDC 616.931- 
036.2-07(470)*1987-1991"} 


[FBIS Abstract] Material obtained in a multi-year epide- 
miological inspection showed the necessity of maintaining 
and increasing attention to diphtheria infection in Russia 
since the study showed that not one of the territories of 
Russia is free from the threat of this disease. The state of 
the epidemic process in different territories depended 
upon the quality of execution of a whole complex of 
measures for controlling the disease. Prognostic signs 
showing the intensity of the epidemic process in any 
territory were developed and 3,972 charts of epidemiolog- 
ical inspection of foci of dipththeria infection in 68 Rus- 
sian territories and reports of the prevalence of carriers of 
toxigenic Corynebacterium diphtheriae from 20 territories 
revealed the morbidity level and prevalence of carriers of 
Corynebacterium diphtheriae for 1987-1991. The inspec- 
tion revealed many new cases of diphtheria, especially in 
persons with localized forms of diphtheria during bacteri- 
ological examinations of patients with angina. The highest 
morbidity was recorded in 1984 and remained steady for 
two years. Public health measures resulted in a two-fold 
decrease in 1988. Pockets of the disease remained high 
because of lack of complete immunization of children. A 
difference in morbidity levels in urban and rural areas 
remained. A noticeable increase in morbidity in cities was 
attributed to the high level of migration and dislocation of 
military troops. References 7 Russian. 


Nephourological Morbidity Among the Populace 
of the Republic of Kazakhstan and the Need for 
Specialized Care 


947C0441 Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 4, Apr 93 pp 4-7 


[Article by K. A. Mazhibayev, R. A. Arayeva, Ye. K. 
Sarsevekov, A. S. Temirbulatova, A. K. Madinova, O. B. 
Ivanova, B. M. Karmanova, Scientific Research Institute 
of Urology, Ministry of Health of Republic of Kazakhstan, 
Almaty; UDC 616.6(574):614.7] 


[FBIS Abstract] Nephrourological morbidity in Kaza- 
khstan has been growing steadily over the past decade, 
often in direct correlation to the worsening of the repub- 
lic’s ecological situation. Unfortunately, Kazakhstan has 
only 50 percent of the urologists it needs—that figure 
dropping even lower in rural areas—and only 80 percent of 
the hospital beds it needs. According to the authors of the 
report, Kazakhstan needs, minimally, more urologists for 
outpatient-polyclinics, where most of the treatments are 
performed. At present, the total number of such polyclinic 
slots stands at 779. By the year 2000, that figure will rise to 
830. Those urologists could also help staff hospitals. 
References 4 (Russian). 
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MEDICINE AND PUBLIC HEALTH 


Mortality Patterns Among Women Depending on 
the Age and Number of Deliveries 


947C0353 Ashgabat ZDRAVOOKHARNENIYE 
TURKMENISTANA in Russian No 4, 1993 [Signed to 
press 02 Nov 93] pp 34-36 


[Article by T. A. Achylov, Kh. E. Charyev, V. A. Kur- 
banov, N. M. Mukhamedova, and N. V. Fonova:**Morta- 
lity Patterns Among Women Depending on the Age and 
Number of Deliveries”; UDC 616.1;616-06;618.4] 


[FBIS Translated Text} Despite the introduction of 
modern methods for prevention, diagnostics and treat- 
ment of various diseases during the past decade, mortality 
rates remain high, including the mortality associated with 
the cardiovascular disease (CVD) [2-5, 7]. 


Statistical studies in the past two years indicate that, in 
Turkmenistan, morbidity and mortality associated with 
CVD, ischemic heart disease (HID), hypertension diseases 
(HD), myocardial infarction (MI) and cerebral circulation 
diseases (CCD) are at the highest level among other 
republics of the central Asia [5-7]. 


Although CVD occupied a leading place among the causes 
of death in women of parturient age [2,7], previous studies 
were done mainly among male and mixed populations. 
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The purpose of our study was to investigate the mortality 
pattern among women in a correlation with their repro- 
ductive history. 


We analyzed mortality among women at health centers of 
clinic No. 3 in Ashgabat over a five-year period (1985-90). 
A total of 176 deaths were registered (women aged 23-82). 
Depending on number of births in the case history, the 
women who died were subdivided into five groups: |—16 
nonparous (average age 76.5 +/- 0.88 years), 2—106 
women who had had 1-3 deliveries (69.4 +/- 1.51 years), 
3—26 women with 4-6 deliveries (65.3 +/- 2.13 years), 
4—14 women with 7-9 deliveries (60.3 +/- 4.87 years), 
5—14 women who had 10 or more deliveries (63.6 +/- 3.2 
years). 


The immediate cause of death was determined from expert 
evaluation of data, which included primary medical doc- 
uments and autopsy reports. 


The distribution of deaths in these women as a function of 
the cause of death and the number of deliveries is pre- 
sented in the table, which shows that cardiovascular dis- 
ease was the main cause of death. This group of death 
causes included cardiovascular insufficiency (CVI}—(HID 
with MI, 51.3%; HD, 13.6%), and CCD (HD) 84.7%). 





Morbidity Analysis in Female Population: Districts of Clinic No. 3, Ashgabat, 1985-90 







































































Total Group 

Total I Il il IV Vv 
Indicator abs. % abs. % abs. % abs. % abs. % abs. % 
CVI 7643.18 743.75 4946.22 934.61 642.85 535.71 
MI 3951.31 457.10 2142.85 666.66 466.66 480.0 
HID without MI 22.63 12.04 116.66 
HD 1813.68 28.85 1326.53 111.1 116.66 120.0 
Rheumatism 911.84 816.32 11.11 
Myocarditis 810.52 114.20 612.24 Wt. 
CCD 4626.13 425.0 2826.41 830.76 321.42 321.43 
HD 3984.78 375 2485.71 787.50 3 100 266.66 
Symptomatic hypertension 715.21 1 25 414.28 112.5 133.33 
CPI 137.38 16.25 87.54 13.84 17.14 214.28 
CRI 63.40 21.88 13.84 17.14 214.28 
CRI 73.97 16.25 54.71 17.14 
DM 63.40 16.25 21.88 27.69 17.14 
Oncologic diseases 2212.65 212.5 1211.32 $19.25 214.28 17.14 








Oncological diseases, mainly tumors of the gastrointestinal 
tract and the reproductive organs, represented the next 
common cause of death. They were followed by cardiop- 
ulmonary insufficiency, chronic renal insufficiency (CRI) 
and diabetes mellitus (DM). 


Our study confirmed previous investigations indicating 
that CVD is the leading cause of death in the overall 


morbidity structure and emphasizing the importance of 
studying this rou of diseases as the main factor in female 
mortality [1,2, 5-7]. 

An analysis of the mortality structure in women as a 
function of the number of deliveries, showed that HID and 
HD were the most common cause of death among multi- 
parous women. 
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A slight increase in CVI mortality among women with the 
number of deliveries was an unexpected finding. Specifi- 
cally, the MI was the cause of death in the second group of 
women in 42.55% of cases, but in group 5 it was as high as 
80%. HD with cardiac insufficiency increased with the 
number of deliveries from 8.85% (group 1) to 20% (group 
5). We also established that morbidity increased with the 
number of deliveries due to CRI (group 2, 1.88%; group 3, 
3.84%; 4, 7.14%; 5, 14.28%). 


Investigators who had studied women’s morbidity noted a 
lower morbidity level and explained it by the fact that 
women of reproductive age are more resistant to CVD risk 
factor [2]. On the other haad, several authors [1, 5-7] 
reported that frequent pregnancies and deliveries with 
small intervals undermine the resistance of a woman’s 
body to risk factors, making her more susceptible to 
various diseases, including CVD. 


The study of the patient charts of those women who died 
established that multiparous patients had a low “wellness 
index” and were less likely to seek medical assistance when 
sick. As a result they did not receive adequate treatment. 
Past histories established difficult pregnancies and deliv- 
eries and late pregnancy toxicosis. 


Our study established a high level of CVD, specifically 
HID, complicated by MI and HD with CCD, among main 
causes of death in women. Special attention should be paid 
to multiparous women aged 45, which represent a high- 
risk group for intrapartum death. 
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Public Health in Turkmenistan During Two Years 
of Independence 


947C0357A Ashgabat ZDRAVOOKHRANENIYE 
TURKMENISTANA in Russian No 5, Sep-Oct 93 
(signed to press 30 Nov 93) pp 3-5 


[Article by Minister of Health A.T. Atayeva] 


[FBIS Translated Text] With the gaining of Turkmeni- 
stan’s independence significant positive changes have 
occurred in the field of protection of the population’s 
health. A great deal of attention is paid to an improvement 
in the material and technical base of public health. Hospi- 
tals for 3,246 beds and polyclinics for 4,551 visits per shift, 
including Turkmenistan’s President S.A. Niyazov Treat- 
ment and Consultation Center, a hospital in the region of 
Gyzylarbat, a rural district hospital in Boldumsaskiy 
Etrap, a hospital in the settlement of Kara-Bat, a polyclinic 
in the settlement of Bakharden, a polyclinic in the region 
of Bayramaly for 510 visits per shift, a rural district 
hospital on the Kolkhoz imeni N.K. Krupskaya in Dash- 
khovuzskiy Etrap, and many other facilities, have been put 
into operation in the country in the last 2 years. 


In 1993 per-capita appropriations for public health totaled 
6,500 rubles as compared with 1,535 rubles in 1992. 


This year 73 billion rubles, as compared with 6 billion 
rubles in 1992, have been allocated from the state budget 
for the maintenance of the public health sector. 


In Turkmenistan at present there are 308 people per 
physician, 87 people per hospital bed, and 3 average 
medical workers per physician. 


Turkmenistan’s Ministry of Health continues work with 
plants—suppliers of products—in connection with the 
delivery of drugs, articles for medical purposes, and equip- 
ment. As compared with 1992, the trade turnover volume 
increased ninefold. 


The supply of the country’s population with medicinal 
preparations, especially imported ones, has improved sig- 
nificantly. In 1992, owing to funds allocated by order of 
Turkmenistan’s President Saparmurat Turkmenbashi, 
purchases of many drugs were made, including against 
deliveries of Turkmen gas to countries of Eastern Europe, 
for the total amount of 40.3 million U.S. dollars. At 
present deliveries are continuing. In 1993 for purchases of 
medical preparations Turkmenistan’s Government allo- 
cated a gas clearing quota amounting to 20 million U.S. 
dollars. 


The establishment of joint ventures on Turkmenistan’s 
territory is being planned. 


Contracts with foreign firms have been concluded for equip- 
ping a laboratory for the manufacture of lenses for correc- 
tive eyeglasses (United States); sale and prepackaging of 
drugs (India); construction of diagnostic centers in velayats 
= States); purchase of ambulances (Belgium) and so 
orth. 
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International relations are expanding in the area of coop- 
eration in medicine and public health. Work is being 
carried out under agreements on cooperation in the area of 
medicine and public health between Turkmenistan’s Min- 
istry of Health and ministries of health of the Chinese 
People’s Republic, the Republic of Turkey, and the Islamic 
Republic of Iran. A memorandum on mutual under- 
standing between Turkmenistan’s Ministry of Health and 
the American International Health Union concerning 
cooperation between Turkmenistan’s President S.A. 
Niyazov Treatment and Consultation Center and the 
Cleveland Clinic Fund in the city of Cleveland (State of 
Ohio, the United States) was signed. Turkmenistan’s med- 
ical delegations took part in the work of the international 
congress on problems of diabetology in the city of Istanbul 
(Turkey), in the seminar on food problems (the United 
States), in a meeting of a session of the World Health 
Union (Greece), and so forth. 


The training of specialists in leading centers of Italy, the 
United States, and Japan is being planned. An exchange of 
students, hospital physicians, doctors, and scientific workers 
among Turkmenistan, Turkey, and Iran is continuing. 


The well-being of medical workers is improving. In 1993 
the wages of public health workers increased 5.1-fold as 
compared with last year. 


Since January 1993 Turkmenistan’s entire population has 
been provided with gas, water, and electric power free of 
charge. This greatly improves the people’s well-being, 
which in turn promotes the strengthening of their health. 


There is a tendency toward an improvement in some 
indicators in the population’s state of health. For example, 
during the past period of 1993, as compared with the same 
period of 1992, a reduction of 26.8 percent in the inci- 
dence of typhoid fever, of 47.4 percent in the incidence of 
paratyphoid fevers, of 7 percent in the incidence of salmo- 
nella infections, and of 3.8 percent in the incidence of 
meningococcus infection is noted. On the recommenda- 
tions of the World Health Organization the group of 
people vaccinated against poliomyelitis by the method of 
one-by-one immunization has been expanded. 


In 1993 indicators of infantile mortality in Turkmenistan 
have a tendency toward a reduction as compared with 
1992. For example, during the past period of 1993 the 
indicator of infantile mortality has dropped by 1.0 percent 
as compared with the same period of 1992. The indicator 
of maternal mortality also has a tendency toward a decline. 


In Turkmenistan in 1993 the birthrate made up 30.4 percent 
(1992—30.6) and the deathrate, 6.4 (1992—7.3). Basically, 
these indicators are invariable, which attests to political 
stability in Turkmenistan, development of the economy, and 
measures of social protection for the population. 


For the purpose of further improving the public health 
system and raising the quality of medical care for the 
population, Turkmenistan’s Ministry of Health has devel- 
oped the concept of ‘family physician” and has experi- 
mentally demonstrated the promising nature of this form 
of medical service on a number of territories. 


A gradual introduction of the family physician and of the 
nurse will make it possible to give the population all types 
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of medical care for all age groups on a family basis at home 
and in round-the-clock family consultation; to provide 
100-percent dispensary services for the population on the 
basis of the family principle and to prevent acute and 
chronic diseases, accidents, and injuries, 


The family physician will be able to study the social and 
hygienic conditions of daily life, food, pregnancy, and 
childhood, as well as will increase the family’s responsi- 
bility for the health of its members and for bringing up a 
healthy generation. 


During the past period Turkmenistan’s Ministry of Health 
worked out the draft laws “On Protecting the Health of 
Turkmenistan’s Population,” “On Psychiatric Care for Turk- 
menistan’s Population,” “On Compulsory Treatment of 
Patients Suffering From Alcoholism, Narcomania, and Tox- 
icomania,” “On the Development of Physical Culture and 
Sports in Turkmenistan,” “On Donorship of Blood and Its 
Components,” and “On Social Protection for Citizens Par- 
ticipating in the Elimination of Consequences of the Accident 
at the Chernobyl Nuclear Power Station.” 


For the purpose of improving the population’s sanitary and 
epidemiological well-being, Turkmenistan’s Ministry of Health 
developed the national program ‘Preventive Immunization for 
Turkmenistan’s Well-Being for the Period of 10 Years,” which 
was approved by Turkmenistan’s Government. 


For the purpose of improving the protection of the popu- 
lation’s health connected with the environment, special 
departments have been organized in the structure of sani- 
tary and epidemiological stations at all levels. 


The necessary preventive measures with contiguous countries 
are being carried out and the “Rule of Sanitary Protection of 
Turkmenistan’s Territories” has been developed. Sanitary 
quarantine control centers are being organized at places of 
crossing of the state border. 


Guided by the program “well-being for the period of 10 
years,” public health workers aim at increasing the effi- 
ciency of disease prevention, intensifying measures for the 
protection of mother and child through an overall 
approach to the solution of this problem on the part of 
state and public structures, improving the diagnosis and 
quality of specialized care provided for the population, 
strengthening rural public health, and introducing new 
forms of medical services for the population with due 
regard for regional characteristics. 


Gas Mask Plant Converts, Sells Products Abroad 


947C0400A Moscow ROSSIYSKIYE VESTI in Russian 
29 Apr 94 p 5 


[Article by Dmitriy Shramov: “We Are Dying From 
Smoke, Not From Fire’’] 


[FBIS Translated Text] From our school days all of us have 
been taught how to use individual protective equipment, 
including during fires. But people died and continue to die 
despite firemen’s efforts and lessons in civil defense. 


According to the data of Moscow’s Administration of Fire 
Protection, 26,587 ‘“‘facilities,”’ from kindergartens to 
plants, burned last year. A total of 452 people died. During 
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only one month of this year about 50 people died in the 
smoke of 2,114 fires! It was not a slip of the tongue when 
I said in the smoke. 


“To be honest, for a long time they have deceived us, 
trying to convince us that GP-5 gas masks, with which 
warehouses are overloaded, can save us in emergency 
situations. They do not even hold ammonia,” says Nikolay 
Petrovich Vasilyev, director of the chemical machinery 
plant located in Elektrostal. 


Therefore, it must be admitted that people die not so much 
from fire as from smoke. Remember the lessons in defense, 
where during a minimally brief time one had to pull a 
big-eyed gas mask and to report on readiness. 


At Moscow's civil defense headquarters I was assured that the 
“capital was provided with gas masks 100 and even 110 
percent.” But who needs them? All the more so because after 
a pause Officials at the headquarters admitted that there was 
a problem with their delivery. “They are far away.” More- 
over, it turns out that many of them “have simply become 
obsolete,” that is, have lost their suitability owing to storage 
time. 


On the other hand, in Elektrostal (a city until recently closed 
even to Moscow taxi drivers owing to its secrecy) there is a 
chemical machinery plant, which since 1938 has specialized 
in the production of individual protective equipment. Inci- 
dentally, filters for life support for cosmonauts and protective 
equipment for tankmen, submariners, and miners were also 
made there. 


Today this subsector has been dying slowly and together with 
it, what is needed during peaceful extraordinary events. 


In a small room reminiscent of a museum I was shown the 
latest developments, which, in essence, no one needs: 
filtering gas masks, gas and smoke protective sets with 
automatic air supply, and miners’ self-rescuers. There is 
even carbon “hemosbent” (FAS) for a complete purifica- 
tion of blood, plasma, and lymph, which has confirmed its 
uniqueness during tests. As the saying goes, everything for 
the good of man. 


The same can be said about an air filter, which can supply 
air purified from admixtures into the depths of caves. The 
instrument underwent tests at the Profsoyuznaya Subway 
Station last December. They checked, verified, smacked 
their lips in a sign of approval—and that’s all. 


Conversion has forced professionals to change over from the 
manufacture of individual protective equipment to piece 
production of plastic flasks for perfumery products, choppers, 
shovels, rubber boats for fishermen (since they can be made 
from pure Indonesian rubber), bicycle baskets, cutting boards 
for our housewives, and many other things. 


“Those remaining at the plant must be occupied with 
something,” explained chief designer Eduard Romanchuk. 
This has become the main task of the chief designer and of 
all highly skilled specialists. 


According to Nikolay Vasilyev, his consumers owe the 
plant no less than about 2 billion rubles, of which the 
Ministry of Defense only promises (not for the first month) 
to return 807 million “wooden” ones. 
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In order to imagine how little human life is valued today, 
suffice it to flip through batches of appeals by the director 
to the Moscow authorities, heads of Russian cities, and 
managers of enterprises. The people of Elektrostal wrote 
about their readiness to give them gas masks, which can 
protect human life under conditions of increasingly more 
frequent fires, when in choking smoke a person loses his 
bearings and cannot get out. Zero reaction. 


Therefore, it appeared to me that Nikolay Vasilyev’s idea to 
provide under present conditions every work place and every 
family with things necessary for self-protection and not to 
keep them in secret warehouses seemed somewhat fantastic. 
At least for our country, not, for example, for Uruguay, which 
managed to buy 10,000 such sets, or Israel and some other 
countries, where the products of his plant gradually find a 
demand. But for our people choppers and hoes, probably, will 
be more suitable in emergency situations. 


Immunocorrection of Allergic Aspergillosis by 
Peptides of Thymus. Report I. Immunological 
Characteristics 


947C0421A Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 10, Oct 93 pp 18-20 


[Article by Yu. V. Lisitsyn, L. $. Dzoz, L. P. Tsarevskiy at 
al., Kazakh Institute for the Advanced Training of Physi- 
cians, Almaty UDC 616.—056.3.001:612.017.34] 


[FBIS Abstract] A study of the state of immunocompetent 
cells in guinea pigs with experimental bronchopulmonary 
aspergillosis and changes of the cells under the effect of 
thymus peptides (thymogen and viloz ene) included experi- 
ments on 58 mongrel guinea pigs (weight 250-300 g). A model 
of allergic bronchopulmonary aspergillosis was formed by a 
single injection into the left paw pad of 2.5 mg of the allergen 
Asr ‘gillus fumigatus and 2.5 mg of the same allergen was 
intivduced intranasally under light anesthesia. Sensitized 
animals were separated into three groups with one group 
receiving no thymus peptides, one group receiving 0.25 ml of 
a | percent solution of thymogen intranasally for 10 days and 
one grou p receiving intranasal instillation of 2 mg of viloz- 
ene. Finally all animals received a final dose of Aspergillus 
fumigatus allergen and underwent allergological and immu- 
nological study. Use of these petides had no significant effect 
on allergic-immunological reactiviity of the guinea pigs. Ref- 
erences 3 Russian. 


Disturbance of Process of Energetics in Animal 
Tissues Under Effect of Ionizing Radiation 


947C0421B Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 10, Oct 93 pp 28-31 


[Article by A. B. Uteshev, Kazakh Institute for the 
Advanced Study of Physicians, Almaty UDC 612.014.482] 


{[FBIS Abstract] A detailed study of the interconnection 
between the state of the conjugate oxidative phosphoryla- 
tion and the cytochromes content in nuclei of thymocytes 
and in mitochondria and the mitochondrial fraction of the 
liver of irradiated rats showed that ionizing radiation of 
the animals produced deep disturbances of the energy 
exchange process in cells of tissues of different organs; cell 
membrane permeability was especially disturbed and this 
led to pathological changes in the nuclei and mitochondria 
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of the cells. This disturbance of membrane permeability 
explained the loss of cytochromes by liv er mitochondria 
and thymus cell nuclei. Redistribution of enzymic activi- 
ties inside the cell also resulted from changes of cell 
membrane permeability, especially lysosome membranes. 
Damage of these structures is fundamentally important in 
radiation injury of cells. References 18 Russian. 


Peculiarities of Course of Diseases of Organs of 
Digestion in Patients wymy bet Long Time on 
Territory Contaminated by + hae Xe 


947C0425A Kiev VRACHEBNOYE DELO in Russian 
(manuscript received 25 Nov 93) No 8, Aug 93 pp 3-5 


[Article by V. I. Mal’tsev, N. N. Kolpakova, M. Yu. 
Kolpakov et al., Zhytomyr Regional Hospital imeni A. F. 
Gerbachevskiy, Ovrych Regional Hospital, Zhytomyr 
Oblast UDC 616.3+612.014.481] 


[FBIS Abstract] A study of features of the clinical course of 
diseases of the organs of digestion was prompted by the fact 
that entry of most radionuclides into the human organism is 
associated with ingestion of food involved inhabitants of 
Ovrych in Zhitomirskaya oblast, where contamination by 
Cesium-137 constitutes from 1.5-5.5 Cu/square km and 
gamma-radiation ranges from 18-27 microcuries per hour. 
Subjects in the study included 100 persons with diseases of 
the organs of digestion (gastritis, cholecystitis, hepatitis, 
pancreatitis, peptic ulcer, duodenal ulcer, enterocolitis) 
most of whom had lived in areas contaminated by radionu- 
clides for at least six years. The control group included 100 
persons. Laboratory and instrumental studies confirmed the 
diagnoses. The study indicated the sensitivity of the human 
nervous system to ionizing radiation and contradicted the 
assumption that nerve cells are resistant to such radiation. 
Continuous effect of small doses of ionizing radiation and 
the rise of organic diseases frequently produced lesions of 
the nervous system. Clinical signs of lesions of the central 
nervous system proceeded with a scarcely noticeable onset, 
a torpid course and unpronounced clinical symptoms. 
Patients with diseases of the organs of digestion who live in 
radionuclide-contamined areas and who display neurotic 
disorders should be treated with psychotropic agents after 
consultation with a psychiatrist. Such treatment promoted 
marked improvement in these patients. Rate of develop- 
ment of psychoneurotic symptoms did not depend upon the 
amount of radionuclides accumulated nor upon the diseases 
of the digestive tract involved but correlated closely with the 
length of residence in the contaminated area. References 8 
Russian. 


The Non-Tumoral Radiation Injuries of the 
Thyroid Gland (Review of the Literature) 


947C0425B Kiev VRACHEBNOYE DELO in Russian 
(manuscript received 27 Mar 92) No 8, Aug 93 pp 5-13 


[Article by N.D. Tonk’ko, N.P. Kornyushenko and T.P. 
Bezverkhaya, Kiev Scientific Research Institute of Endo- 
crinology and Metabolism, UDC 616.441- 
008.64+616.441-002:614.875] 


[FBIS Abstract] A survey of the literature concerning 
non-tumoral radiation injuries of the thyroid gland was 
prompted by the expected medical sequelae of the accident 
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at Chernobyl Atomic Power Station. The survey was 
performed to assist in the needed generalization of existing 
epidemiological and experimental data concerning this 
matter and and in order to review contemporary concepts 
of pathogenesis of remote effects of radiation lesions. 
Study of persons subjected to ionizing radiation at Cher- 
noby! indicated the increase in these persons of general 
morbidity and appearance of obvious changes in the 
structure of pathology of the thyroid gland. These persons 
(especially children and youth) should be under prolonged 
surveillance of the state of their thyroid gland even after 
exposure to low doses in order to detect remote effects of 
ionizing radiation. References 50: 16 Russian; 34 Western. 


Entry and Elimination of Cesium-137 From 
Human Organism 


947C0425CKiev VRACHEBNOYE DELO in Russian 
(manuscript received 14 Feb 93) No 8, Aug 93 pp 16-21 


{Article by D.M. Yakimenko, G.Z. Moroz, Institute of 
Clinical Radiology, Ukrainian Scientific Institute of Radi- 
ation Medicine UDC 614.876.546.36] 


[FBIS Abstract] A survey of the literature concerning the 
effect of entry of Cs-137 into the human organism and its 
elimination showed that most researchers working on this 
problem gave phytotherapeutic agents a major role in elim- 
ination of radionuclides from the body and activation of 
restoration processes in the organism. These agents have 
natural biological pathways of transformation and elimina- 
tion of radionuclides which reduce side effects to a min- 
imum and make them suitable for long-term use. Normal- 
ization of the effect of radioactive substances can be 
achieved by the use of medicinal herbs to normalize 
impaired metabolism and activate elimination of cesium 
and other radionuclides, diuretic herbs which accelerate 
elimination of radioactive elements through the kidneys, 
diaphoretic herbs which remove radionuclides with perspi- 
ration and purgative herbs which reduce the time of their 
stay in the intestines and thus reduce the duration of 
irradiation of the intestines and the uptake of radioactive 
elements. Prophylactive measures to reduce the effect of 
ionizing radiation include the use of adaptogens which 
increase the general resistance of the organism to many 
injurious agents and increase the endogeneous background 
of radio resistance. The most effective adaptogens include 
eleuterococcus preparations, ginseng, magnolia vine, fla- 
vonoids and some trace elements, especially in combination 
with vitamins, amino acid complexes and biostimulators. 
The survey revealed the availability of many agents which 
can be used to ameliorate contamination of an area by 
Cs-137. References 35: 29 Russian; 5 Western. 


The Pectin-Containing Products in Die 

Nutrition of Persons Exposed to Effects o 

Ionizing Radiation as a Result of the Accident at 

Chernobyl Atomic Power Plant 

947C0425D Kiev VRACHEBNOYE DELO in Russian 

(manuscript received 11 Sep 93) No 8, Aug 93 pp 21-24 


[Article by V.Ya. Bereza, P.P. Chayalo, G.S. Yatsula, et al., 
Department of Hygiene of Nutrition (head, Professor I.P. 
Kozyarin) Institute for Advance Training of Physicians, 
Laboratory of Radiation Biochemistry (head, Doctor of 
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Medical Sciences P.P. Chayalo), Ukrainian Scientific 
Center of Radiation Medicine UDC 
615.874+612.014.481+614.876] 


[FBIS Abstract] A study of the effect of natural and 
pectin-enriched preserves on metabolic processes in per- 
sons exposed to ionizing radiation included investigation 
of apple puree, apricot juice with fruit flesh, apricot juice 
with fruit flesh and citrus pectin, goosebery juice with fruit 
flesh and citrus pectin. Subjects of the study included 
patients with radiation sickness and persons exposed to 
high doses of radiation and displaying hyperlipopro- 
teinemia type Ila or 4. The subjects received, in addition to 
their diets, juices with fruit flesh (250 or 500 ml) and 150 
g of apple puree daily. There were 22 subjects and seven 
persons in the control group. The use of pectin-containing 
products (natural and with citrus pectin additives) had a 
beneficial effect on protein and lipid metabolism and the 
anti-peroxide and anti-oxidant systems of the blood of the 
patients with hyperlipoproteinemia. These preserves can 
be recommended for use in dietary treatment of persons 
exposed to ionizing radiation at Chernobyl. References 7: 
5 Russian; 2 Western. 


Awareness of Youth Concerning the Problem of AIDS 
947C0425E Kiev VRACHEBNOYE DELO in Ukrainian 
(manuscript received 6 Oct 93) No 8, Aug 93 pp 106-108 


{Article by V.Yu. V. Kobyshcha, T.L. Rostenich and Z.A. 
Shabarova, Scientific Research Institute of Epidemiology 
and Infections Diseases UDC 616-097] 


[FBIS Abstract] A study of the amount of information 
about AIDS possessed by youth involved the use of an 
anonymous questionnaire answered by 355 students in the 
llth grade of general educational schools in Kiev. The 
respondents ranged in age from 15 up to 17 years and 
included 212 girls and 143 boys. The youths possess some 
information about AIDS and awareness of the general 
problem involving the disease but were poorly informed 
about the means of transmissiom of the AIDS virus, the 
course of HIV-infection and the methods of use of indi- 
vdual prophylactic devices. The study suggested means of 
optimizing sanitary and educationa! work which would 
provide suggestions and advice concerning a healthful 
lifetsyle and type of behavior which would eliminate or 
minimize the risks of infection by AIDS. References 6 
Western. 


Autolymphokine Therapy—Regulation of 
ay! and Autoimmune Processes During 
Penetrating Eye Wounds by Endogenous Cytokines 


947C0470D Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 9, Sep 93 pp 33-34 


[Article by R.A. Gundorova, G.G. Bordyugova, O.S. Sle- 
pova, P.V. Makarov, G.N. Bykovskaya, L.V. Gank- 
ovskaya, Ya.A. Gavrilova, and L.V. Kovalchuk, Moscow 
Eye Diseases Scientific Research Institute imeni 
Gelmgolts and immunology Department, RGMU (expan- 
sion not given)] Gavrilova; UDC 617.7-001.5:615.373.11] 


[FBIS Abstract] Cytokines play a key role in protecting the 
body against infections and neoplasms and regulating the 
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body’s regenerative processes. A new local immunocorrec- 
tion method called autolymphokine therapy has been 
developed. The method, which is based on local applica- 
tion of a natural combination of endogenous cytokines 
secreted by autologous mononuclear cells of the peripheral 
blood, was tested on two groups of 20 patients each who 
had incurred penetrating eye wounds during cataract sur- 
gery. The new autolymphokine therapy was used along 
with conventional therapy to treat 20 patients for a 10-day 
period beginning |-2 days after their cataract surgery. A 
solution of cytokine complex was instilled into the con- 
junctival cavity of the injured eye of each of the 20 patients 
5 times daily. The patients in the control group received 
conventional treatment. The clinical condition of the 
patients’ eyes was rated on a point scale on the day of their 
release from the hospital (day 7-10 after surgery) and again 
1 and 2 months later. At the same time, dynamic immu- 
nologic studies of the antibodies in their tears and blood 
serum were performed. The severity of pupil injury as a 
result of cataract surgery was approximately identical in 
both groups of patients. At day 7-10 after surgery, a 
marked inflammatory reaction had developed in 16 of the 
20 conventionally treated patients and in 10 of the 20 
patients treated with autolymphokine therapy. At 2 
months after surgery, posttraumatic uveitis still persisted 
in 50 percent of the control group patients versus only 20 
percent of the patients who had received autolymphokine 
therapy. Deep cicatrization occurred in 60 percent of the 
patients in the group receiving autolymphokine therapy 
and in 80 percent of the patients in the control group. The 
immunologic studies established a statistically significant 
decrease in the levels of antibodies to eye antigens present 
in the tear fluid of the patients receiving autolymphokine 
therapy as compared with the levels present in the tears of 
the control group members. Only a few of those patients 
who had received autolymphokine therapy were found to 
have autoantibodies in their blood serum, and the 
autoantibodies disappeared by the second month of the 
study. Autoantibodies continued to be present in 20 per- 
cent of the control group patients, however. The study 
findings were concluded to be preliminary evidence of the 
positive effects of autolymphokine therapy in penetrating 
eye wounds. 


Age Dependence of Changes in Functional Activity 
of Immune System (‘Natural Killers’) in 
Population of Rural Regions Contiguous to 
Semipalatinsk Nuclear Test Site 


947C0474A Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 5, May 94 pp 12-14 


[Article by N. Zh. Chayzhunusova and R. I. Rozenson, 
Almaty Medical Institute; UDC 616.916.1/.5-092: 
612.94.017.4] 


[FBIS Abstract] It is known that animals exposed to 
ionizing radiations later exhibit symptoms characteristic 
for premature ageing of the immune system, a phenom- 
enon also observed for human survivors of Heroshima and 
Nagasaki, particularly those older than 15 at the time of 
those events. Those findings induced a study of possible 
manifestations of premature aging of the immune system 
(‘‘natural killers’) among inhabitants of rural regions con- 
tiguous to the Semipalatinsk nuclear test site. A study was 
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made of 46 permanent residents of Mayskiy Rayon (82.5 
km from test site) and 42 residents of Ekibastuzskiy Rayon 
(285 km from test site) in Pavlodar Oblast. The compar- 
ison sample was made up of 38 persons who had not 
formerly lived in Northeastern Kazakhstan. The subjects 
were divided into three age groups, the higher category 
including those who were older than 15 when the nuclear 
tests began (now older than 58). The activity of natural 
killers was determined by the radio-immunological 
method. The material (cells, culture medium) and proce- 
dures used are described. The research revealed that in 
individuals living permanently in the neighborhood of the 
Semipalatinsk nuclear site there is an accelerated ageing of 
the system of natural killers (an immune system degrada- 
tion), the more clearly expressed the closer the subjects 
lived to the test site. A bar graph summarizes the findings; 
in all cases the lowest immune system performance was for 
those over 58 years. Figure 1; references 7: 1 Russian, 6 
Western. 


Characteristics of Centimeter-Band Radiation 
Impact on Drug Metabolism in Organs of 
Experimental Animals 


947C0482A Moscow VOPROSY KURORTOLOGII, 
FIZIOTERAPII I LECHEBNOY FIZICHESKOY 
KULTURY in Russian No 3, May-Jun 94 pp 15-17 


[Article by T.A. Zolotareva, A.Yu. Grishanova, L.F. 
Gulyayeva, V.V. Lyakhovich, G.A. Gorchakova, Ukrai- 
nian Scientific Research Institute of Medical Rehabilita- 
tion and Health Resort Treatment, Odessa, and Molecular 
Pathology and Environmental Biochemistry Institute, 
Novosibirsk; UDC 615.2/.3.015.2: 
615.849.112].015.42.076.9] 


{[FBIS Abstract] Recent findings showing that the P-450 
cytochrome-dependent monooxygenase system is the main 
factor affecting the behavior of xenobiotics in the 
organism as well as available data on the effect of thera- 
peutic factors and radiation exposure on the monooxyge- 
nase activity in rats prompted a study of the catalytic 
activity of the microsomal P-450 cytochrome-dependent 
liver monooxygenase and the metabolic characteristics of 
certain substrates of these enzymes (used as drugs) in 
experimental animals under exposure to microwave radi- 
ation (SMV). To this end, 130 male 200-250 g Vistar rats, 
both intact and exposed to 2.5 W radiation from a Luch-3 
source, were examined. The exposed rats were irradiated 
for 2 min every other day with a total of five procedures 
per session. All studies were carried out 24 h after the last 
exposure. The liver’s microsomal fraction was obtained by 
differential ultracentrifuging for 60 min at 105,000 g ina 
VAK-601 centrifuge. The catalytic activity was measured 
using marker reactions, and the functional activity of four 
forms of P-450 was investigated. The effect of microwave 
exposure on the catalytic activity of the P-450 cytochrome- 
dependent monooxygenase in the microsomal fraction of 
the liver, the pharmacokinetic parameters of drug elimi- 
nation from the blood of exposed rats, and the effect of 
microwave irradiation on the transport function of enzy- 
matic albumin (TFSA) and circulation rate are summa- 
rized. The findings demonstrate that exposure enhances 
the catalytic activity of P-450 cytochrome whereby under 
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such exposure, the specific body reactions whose develop- 
ment is typical of various physical factors have a signifi- 
cant effect on the manifestation of drug metabolism 
together with the state of activity of the liver’s drug 
metabolism system. This points toward the need of further 
pharmacokinetic studies for each individual combination 
of drugs and centimeter-band microwaves. Tables 3; ref- 
erences 17: 7 Russian, 10 Western. 


Efficacy of Decimeter-Band Therapy of 
Neuroendocrinic Organ Exposure in Treatment of 
Viral Hepatitis 


947C0482B Moscow VOPROSY KURORTOLOGII, 
FIZIOTERAPII I LECHEBNOY FIZICHESKOY 
KULTURY in Russian No 3, May-Jun 94 pp 19-22 


[Article by V.M. Mavrodiy, Odessa Medical Institute and 
Military District Hospital; UDC 616.36-002-022: 
578.891 }-085:616.432-02:615.846] 


[FBIS Abstract] Declining acceptance of physical therapy 
among clinical doctors as methods of viral hepatitis (VG) 
treatment and the encouraging results of decimeter-band 
(460 MHz) microwave (DMV) therapy of the adrenalin 
and thyroid glands with the resulting immunocorrective 
action prompted a reevaluation of the viral-immunological 
concept of the viral hepatitis pathogenesis and an attempt 
to increase the efficacy of comprehensive viral hepatitis 
treatment by alternating adrenalin and thyroid gland deci- 
meter-band irradiation with optimal parameters. The out- 
come of this treatment was assessed by the internal hemo- 
dynamics of the liver using rheohepatography (RGG) and 
studying the functional status of the hypophysial-thyroidal 
and hypophysial-adrenalin systems, and the organism’s 
immunological reactivity. To this end, 343 patients (86% 
of young men) were examined. The effect of the irradiation 
treatment on the liver hemodynamics in patients, on the 
functional status of the hypophysial-thyroidal and 
hypophysial-adrenalin systems, and on the immunological 
reactivity is summarized using various methods. The find- 
ings show that the proposed treatment normalizes the 
liver’s internal hemodynamics, improves the functional 
status of the endocrinic organs under study, and has an 
immunomodulating effect. In all, positive outcome was 
observed in 69% of the patients. Tables 3; references 4. 


Indirect Electrochemical Detoxification in 
Comprehensive Treatment of Pyoinflammatory 
Diseases in Surgery 

947C0483A Moscow KHIRURGIYA in Russian No 4, 
Apr 94 pp 48-50 


[Article by V.K. Gostishchev, N.M. Fedorovskiy, Moscow 
Medical Academy imeni I.M. Sechenov] 


[FBIS Abstract] The urgency of intoxication syndrome 
treatment in the cases of pyoinflammatory diseases in 
surgery (despite wide-ranging implementation of efferent 
detoxification methods—which have their own shortcom- 
ings and even contraindications—in clinical practices) 
gave impetus to the development of a very promising 
method of indirect electrochemical detoxification (NED) 
of the blood using sodium hypochlorite developed by A.N. 
Frumkin. In essence, toxic products in the blood and 
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tissues are removed by oxidative processes, i.e., oxygen 
activated with a biocatalysts, e.g., P-450 cytochrome; in 
the indirect method, the blood’s toxic metabolites are 
oxidized intravenously by infusing an ‘‘oxygen transport 
agent” (NaClO) produced in an EDO-4 device by electric 
oxidation of 0.9% NaCl. The degree of endotoxicosis 
severity in the cases of purulent fibrinous peritonitis and 
pancreatonecrosis and the biochemical indicators of the 
blood and endogenous intoxication in patients subjected 
to electrochemical detoxification are summarized. The 
procedures of intravenous and topical NaClO application 
are Outlined. The findings demonstrate that the best detox- 
ification effect is attainted in patients with intoxication of 
the second-to-third degree; topical NaClO use reveals a 
high nectrolytic effect, antiseptic properties, and the 
ability to lower the microflora resistance to antibiotics. 
The new method’s indications and contraindications as 
well as likely side effects and their prevention are dis- 
cussed. Tables 2; references 8. 


Status of Free-Radical Oxidation of Lipids in 
Participants of Decontamination of Chernoby] 
With Respect to Work Conditions in Radioactive 
Contamination Zone 


947C0486A Moscow GEMATOLOGIYA I 
TRANSFUZIOLOGIYA in Russian Vol 39 No 1, 
Jan-Feb 94 (manuscript received 05 Jul 93) pp 22-24 


[Article by A. M. Dyakova, L. I. Lyasko, G. N. Sushkevich, 
M. V. Poluektova, T. V. Chirkova, Medical Radiology 
Research Center, Russian Academy of Medical Sciences, 
Obninsk] 


[FBIS Abstract] Comparative examinations of free radical 
oxidation of lipids in 49 individuals who participated in 
the decontamination of Chernobyl were performed 5-6 
years after they left the zone. The men averaged 36.6 years 
of age and were in the accident zone one or more times 
during 1986-1987. Dosimetry showed that no individual 
received more than 35 rem. The men were divided into 
three groups, based on the type of work they had per- 
formed. The results showed that differences between the 
groups were found mainly in the heptane extract, which 
indicated the active involvement of triglycerides in the 
oxidation process. The first group, which included drivers 
and dosimetrists, exhibited the greatest deviations from 
normal. It is suggested that one reason for intensification 
of free radical oxidation of lipids is the decrease in 
antioxidant protection in this group of subjects. Analysis 
of the data confirmed that decontamination work in areas 
with greater risk resulted in greater changes in the process 
of lipid peroxidation in comparison with those working 
under more favorable circumstances. Because lipid perox- 
idation has not returned to normal levels, antioxidant 
correction therapy is recommended for this group of 
people. Figures 2; references 15: 11 Russian, 4 Western. 


Detection of Antibodies to Some Opportunistic 
Pathogens in Donors From Gomel 

947C0486B Moscow GEMATOLOGIYA I 
TRANSFUZIOLOGIYA in Russian Vol 39 No 1, 
Jan-Feb 94 (manuscript received 05 Jul 93) pp 24-26 
[Article by Ye. L. Krasavtsev, Ye. R. Linkevich, N. N. 
Ostreyko, G. I. Tusova, Medical Institute, Regional Blood 
Transfusion Station, Gomel] 
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[FBIS Abstract] A passive hemagglutination reaction was 
employed to study the dynamics of antibody titers to 
Staphylococcus, Klebsiella, Proteus, Colibacillus, and 
Pseudomonas aeruginosa in 350 donors aged 20-54 at the 
Gomel Blood Transfusion Station. Antibody titers higher 
than 1:200 to Staphylococcus were found in 79.4 percent of 
the population; to Klebsiella in 49.1 percent; to Proteus in 
29.7 percent; to Colibacillus in 52.9 percent; and to 
Pseudomonas aeruginosa in 36.9 percent. It was found that 
the highest titers occurred in winter. In conclusion, Gomel 
donors often have higher titers to some opportunistic patho- 
gens, which may be indicative of the contagious nature of 
diseases caused by those pathogens under conditions of 
living in an area contaminated by radionuclides after the 
accident at Chernobyl. Figures 1; tables 1; references 9 
(Russian). 


Using Remote Sounding Data To Predict Grain 
Yield in Cereals 


947C0497A Moscow FIZIOLOGIYA I BIOKHIMIYA 
KULTURNYKH RASTENTIY in Russian Vol 26 No 1, 
Jan-Feb 94 (manuscript received 28 Jul 92) pp 91-95 


[Article by G.A. Pryadkina; UDC 581.133.12: 
528.88.042.3] 


[FBIS Abstract] Most recent publications regarding the 
problems of using remote sounding data to predict the 
grain yield of cereals have established a relationship 
between productivity and spectral characteristics in a 
specified phase of vegetation against a specific mineral 
nutrient background. Directly measured spectral lumi- 
nance and reflectance coefficients are used to determine 
such things as a green (unripe) material’s weight, its 
chlorophyll content, and the weight of grain and straw. 
Spectral coefficients are, however, highly variable 
depending on the height of the sun, area of the projective 
cover and reflection of the soil, phase of vegetation, and a 
number of other factors. Consequently, various combina- 
tions of coefficients and transformations termed vegeta- 
tion indices are used to improve spectral measurements’ 
sensitivity to the significant properties of vegetation and to 
attenuate extraneous noise. Several hundred such combi- 
nations of coefficients and transformations exist. The most 
commonly used predictor of overall grain productivity is 
the spectral characteristic known as normalized difference, 
which is the ratio of a difference between a plant cover’s 
spectral luminance in the near-infrared and red regions of 
the spectrum to their sum. A statistically significant rela- 
tionship has, for example, been demonstrated between 
biological yield and the sum of this spectral parameter as 
stored on days 50-95 after sprouting. Various teams of 
investigators have demonstrated a correlation between 
grain yield and normalized difference for 15 cultivars of 
wheat. A statistically significant link between the weight of 
green and dry material and the vegetation index with a 
normalized difference in the milky ripeness phase has also 
been demonstrated. Research confirming the link between 
individual biochemical indicators and yield has reinforced 
the obvious conclusion that precise prediction of plants’ 
overall and economic yield necessitates the consideration 
of plants’ overall physiologic condition rather than phyto- 
metric parameters alone. Numerous publications have 
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mentioned the possibility of quantitative determination of 
chlorophyll concentration and, consequently, nitrogen 
concentration in plants’ leaves by remote methods. Studies 
have also shown that in cases of plants experiencing a 
nitrogen shortage, there is a decrease in the ratio of the 
spectral reflectance in the visible to infrared region and a 
decrease in spectral reflectance in the near-infrared region. 
Other test parameters, such as the coefficient of the shape 
of the reflection curves and ratio of the intensities of the 
first and second peaks of the first derivative of the leaves’ 
reflection spectrum, have also been considered compara- 
tively recently. The publications that have appeared 
regarding the use of remote sounding data to predict grain 
yield in cereals have thus demonstrated that the estab- 
lished relationship between spectral characteristics and 
levels of nitrogen and chlorophy!! in plants does indeed 
have practical value. Although grain yield in cereals has 
traditionally been predicted on the basis of phytometric 
indicators, a prediction method based on the use of both 
phytometric and biochemical indicators appears to be best 
because biochemical indicators make it possible to con- 
sider a plant’s current condition and thus estimate phyto- 
metric indicators more precisely. Figure 1; references 37: 
20 Russian, 17 Western. 


Statute on Licensing of Sales and Manufacture of 
Pharmaceuticals 


947C0506A Moscow ROSSIYSKIYE VESTI in Russian 
29 Mar 1994 p 7 


[Statute on the Procedure for Obtaining a Permit (License) 
for Industrial Manufacture and Sale of Pharmaceuticals by 
Manufacturers] 


[FBIS Translated Text] Registered with the Russian Fed- 
eration Ministry of Justice, March 1994, registration No 
520; approved on 3 March by Russian Federation Minister 
of Public Health and Medical Industry A. Nechayev 


1. General Provisions 


1.1. Licensing of manufacture and sale of pharmaceuticals 
shall be a means of state supervision over compliance of 
enterprises and organizations (henceforth—subjects of 
licensing) with legislative requirements imposed in sup- 
port of a unified state policy regarding industrial manufac- 
ture and sale of pharmaceuticals. 


1.2. Manufacture and sale of pharmaceuticals by an enter- 
prise or organization in the absence of a state license shall 
be prohibited regardless of its organizational and legal 
form and departmental subordination. 


1.3. Permits (licenses) to manufacture and sell pharmaceu- 
ticals shall be issued to subjects of licensing by the 
licensing commission of the Russian Federation Ministry 
of Health and Medical Industry. 


1.4. A license issued by the licensing commission of the 
Russian Federation Ministry of Health and Medical 
Industry shall be effective throughout the entire Russian 
Federation. 


1.5. Pharmaceuticals which are passed for medical use by 
the Russian Federation Ministry of Health and Medical 
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Industry and which have a listing or a temporary listing in 
the Pharmacopeia may be manufactured and sold in the 
Russian Federation. 


1.6. A state license to manufacture and sell pharmaceuticals 
must contain: 


¢ the complete name of the subject of licensing, with an 
indication of its organizational and legal form; 
location (legal address); 

permitted form of activity; 

license registration number; 

term of the license. 


1.7. The licensing procedure must be carried out when new 
pharmaceutical production operations are organized, 
when the organizational and legal form of the subject of 
license changes, and when the term of a previously issued 
license expires. 


2. Licensing Procedure 


2.1. In order to obtain a state license to manufacture and sell 
pharmaceuticals, the enterprise (organization) shall submit 
the following documents to the licensing commission: 


e a license application signed by the director of the 
enterprise (director of the organization), with an 
indication of the exact name, address, banking requi- 
sites, and a list of the forms of activity for which the 
license is applied for (Attachment 1); 

¢ founding documents (a copy of the Charter or Statute, 
certificate of state registration of the subject of licensing); 

¢ documents confirming lawful use of premises (own- 
ership, leasing and other documents), and suitability 
of equipment for the activity serving as the object of 
the license (in the case of newly established subjects of 
licensing); 

* acopy of the production capacity acceptance certificate 
(Attachment 2) (for newly established subjects of 
licensing) or the certificate of inspection of production 
(for existing enterprises) by state oversight agencies; 

e the list of pharmaceuticals passed for medical use, 
with an indication of the registration number, and the 
effective standard (Pharmacopeia listing, temporary 
Pharmacopeia listing), approved by the leadership of 
the Administration for State Oversight of the Quality 
of Pharmaceuticals and Medical Equipment of the 
Russian Ministry of Health and Medical Industry; 

e start-up or industrial regulations for a newly estab- 
lished production operation, coordinated and 
approved in accordance with OST 64-002-86 “Prod- 
ucts of Medical and Microbiological Industry. Tech- 
nological Production Regulations. Procedure for 
Development, Coordination and Approval”’; 

e production process technical level and preparation 
quality card; 

° certificate of the state of metrological support; 

¢ certificate of presence of an internal system for 
quality control of manufactured pharmaceuticals, cer- 
tified by agencies of the Russian Federation State 
Committee for State Standards and the Administra- 
tion for State Quality Control of Pharmaceuticals and 
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Medical Equipment of the Russian Ministry of 
Health and Medical Industry; 

¢ information indicating that the production operation 
has been manned by specially trained personnel 
having the right to engage in pharmaceutical activity; 

¢ in the case of manufacture of narcotic drugs—presence 
of a production license issued by the Permanent Com- 
mittee for Control of Narcotic Drugs under the Russian 
Federation Ministry of Health and Medical Industry; 

¢ originals of previously issued licenses; 

© payment order indicating payment of the one-time 
license issue fee. 


2.2. The subject of lice:\sing shall be responsible for the 
truthfulness of the information presented. 


2.3. A one-time fee shall be collected for issuance of a 
license in an amount corresponding to the outlays of the 
licensing commission and of experts called in to examine 
and issue the license. The amount of the outlays shall be 
determined by cost estimate. 


2.4. The decision to issue a license shall be made in the 
absence of complaints regarding the presented documents, 
on the basis of a conclusion of the expert commission, no 
later than 30 days from the day of the application’s receipt. 
In the event that additional expert examination is required 
for the decision, it shall be made no later than 60 days from 
the date of the application’s receipt, regarding which the 
applicant shall be notified in writing. 


2.5. A commission consisting of independent experts and 
specialists of the corresponding profile shall be created for 
additional expert examination. The decision to issue or 
deny the license shall be made on the basis of the commis- 
sion’s conclusion. In the latter case instructions presenting 
the revealed violations (Attachment 3) shall be sent to the 
applicant. The decision to issue a license shall be made after 
the violations noted in the instructions are corrected, on the 
basis of the results of a repeat inspection by the commission, 
or information from the enterprise leadership. 


2.6. Special attention shall be turned to correspondence of 
the technical level of manufacture to modern require- 
ments, and in the case of creation of new production 
sections—the requirements of RD 64-125-91 “Rules of 
Organizing Manufacture and Quality Control of Pharma- 
ceuticals (GMP).” 


2.7. An enterprise (organization) that has received a 
license to manufacture and sell pharmaceuticals shall send 
samples of the first five industrial lots of the preparation to 
the State Scientific Research Institute for Standardization 
and Control of Pharmaceuticals (GosNIISKLS) with the 
consent of the Administration for State Quality Control of 
Pharmaceuticals and Medical Equipment. 


2.8. If the GosNIISKLS discovers an inconsistency with 
requirements of a temporary Pharmacopeia listing (Phar- 
macopeia listing) in any lots of the preparation, the enter- 
prise shall be obligated to send the next five lots for 
preliminary control. 
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2.9. The Administration for Quality Control of Pharmaceu- 
ticals and Medical Equipment shall lift its preliminary 
control and switch to follow-up control on the basis of a 
conclusion of the GosNIISKLS that the quality of the 
preparation corresponds to the requirements of the stan- 
dard 


2.10. The term of the license to manufacture and sell 
pharmaceuticals shall be determined by the licensing com- 
mission, but for not more than 5 years from its issue date. 


3. Denial of a License, Suspension or Revocation of an 
Issued License 


3.1. Absence of one of the documents listed in item 2.1 of 
this Statute or inconsistency with their requirements shall 
be grounds for denial of a license. 


The decision to deny a license must be written out by the 
licensing commission and registered in a special log. 


3.2. The following shall be grounds for suspension or 
revocation of an issued license: 


¢ submission of information by the Administration for 
State Quality Control of Pharmaceuticals and Med- 
ical Equipment indicating that manufacturing proce- 
dures have been violated, and the quality of the 
pharmaceutical has worsened; 

e violation of currently effective legislation of the Rus- 
sian Federation and standard requirements approved 
by the Russian Ministry of Health and Medical 
Industry regarding manufacture and sale of pharma- 
ceuticals; 

¢ discovery of untruthful information in documents 
presented to the licensing commission; 

¢ an order from oversight agencies regarding violations 
of the regulations of labor protection, industrial safety 
etc. 


A license shall be suspended or revoked by the licensing 
commission, and such actions shall be brought to the 
awareness of the subject of licensing in writing. 


Rights and Responsibilities of a Subject of Licensing 
4.1. The subject of licensing has the right: 


e to undergo early licensing in cases foreseen by this 
Statute; 

¢ to invite independent experts on licensing matters 
with the consent of the licensing commission. 


4.2. The subject of licensing is obligated: 


¢ to promptly submit an application and the necessary 
documents for licensing upon expiration of the term 
of a license; 

¢ to pay the licensing fee. 


Deputy Chief of the Medical Industry Administration Yu. S. 
Grigoryev, Chief of the Administration for State Quality 
Control of Pharmaceuticals and Medical Equipment A. I. 
Machula 
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Attachment 1 to the Statute on the Procedure for Obtaining a Permit (License) for Industrial Manufacture 
and Sale cf Pharmaceuticals by Manufacturers 


Key: |—Application for the “Permit (License) to Manufacture and Sell Pharmaceuticals”; 2—Please issue the “Permit 
(License) to Manufacture and Sell”; 3—full name of enterprise and requisites; 4—which plans to begin manufacture (is 
producing); 5—full name of preparations, indicating Pharmacopeia listing (temporary Pharmacopeia listing)’ 6— 
Production is planned to begin (permitted) as of; 7—date; 8—Attachment: explanatory note including information on the 
enterprise; documents foreseen by the Statute; 9—Enterprise director, 10—Deputy director for quality (chief of quality 
control division); 11—for reference; 12—List of Russian Federation State Oversight Agencies; 13—Gosarkhstroynadzor 
[not further identified]; 14—State fire oversight agencies; 15—State Committee for Sanitary and Epidemiological 
Oversight; 16—State Mining and Industrial Oversight; 17—Ministry of Ecology and Natural Resources; 18—Rwussian 
Federal Oversight of Nuclear and Radiation Safety; 19—Rosstroygazifikatsiya [not further identified]; 20—agencies of 
state oversight of land use; 21—State Forestry Committee; 22—Fish conservation agencies; 23—representatives of the 
corresponding civil defense staffs; 24—State Committee for Television and Radio Broadcasting; 25—Gosaviya [not 
further identified]; 26—MVD state motor vehicle inspection agencies; 27—Technical labor inspection agencies of the 
corresponding trade unions; 28—Note: The indicated list may be updated and supplemented with other oversight agencies 
as they are formed. 
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Attachment 2 to the Statute on the Procedure for Obtaining a Permit (License) for Industrial Manufacture 
and Sale of Pharmaceuticals by Manufacturers 


Key: |—Certificate of Acceptance of Completed Facility; 2—location of facility; }—Client in the person of; 4—last name, 
first name, patronymical, position; 5—as one party; 6—and work executor (general contractor, contractor) in the person 
of; 7—as the other party, following the Interim Statute on Acceptance of Completed Facilities in the Russian Federation, 
have hereby drawn up this certificate - poten the following; 8—1. The work executor submits to the client for 
acceptance; 9—name of facility and form of construction; |0—located at the address; |1—2. Construction was carried out 
in accordance with a construction permit issued by; 12—name of permit issuing agency; 13—3. Participants of 
construction were; 14—names of subcontracting organizations, their requisites, types of work done by each; 15—4. 
Planning and estimate documents for construction were drawn up by the general planner; 16—names of organization and 
its requisites; |7—who drafted; 18—names of parts or sections of documents; 19—and by the subcontracting organiza- 
tions; 20—names of organizations, their requisites and drafted parts and divisions of documents. A list of organizations 
may be indicated in an attachment; 21—5. Initial data for planning were issued by; 22—names of scientific research, 
planning and other organizations, their requisites. The list of organizations may be indicated in an attachment; 23—6. 
Planning and estimate documents were approved by; 24—name of agency approving (preapproving) documents for 
facility (phase, start-up complex); 25—Conclusion; 26—name of state extradepartmental expert examination agency; 
27—7. Construction and installation carried out:; 28—started; 29—month, year; 30—finished; 31—month, year; 32—8. 
Variant A. (for all facilities except residential buildings); 33—Presented by the work executor for acceptance; 34—name 
of facility; 35—possesses the following basic indicators regarding output, productivity, production space, length, capacity, 
volume, throughput, traffic capacity, number of work stations etc.; 36—Indicator (output, productivity etc.); 37—Unit of 
measurement; 38—Planned; 39—Total, with regard for those previously adopted; 40—Including start-up complex or 
phase; 41—Actual; 39—Total, with regard for those previously adopted; 40—Including start-up complex or phase 
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Attachment 4 to the Statute on the Procedure for Obtaining a Permit (License) for Industrial Manufacture and Sale 
of Pharmaceuticals by Manufacturers 


Key: 1—Russian Federation Ministry of Health and Medical Industry; 2—License; 3—Registration number; 
4—Issued to; 5—full name of enterprise, legal address; 6—The right is granted to carry out; 7—License issue date; 
8—License valid until; 9—Effective in all of the Russian Federation; 10—Chairman of the licensing commission 
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Statute on Registration, Certification and 
Government Quality Control of Medical 
Immunobiological Preparations 


947C0508A Moscow ROSSIYSKIYE VESTI in Russian 
28 Jul 94 p 8 


[Statute on State Registration, Certification and State 
Quality Control of Medical Immunobiological Prepara- 
tions in the Russian Federation] 


[FBIS Translated Text] Registered with the Russian Fed- 
eration Ministry of Justice on 28 June 1994. Registration 
No 611. 


Approved by Decree No 5, 3 June 1994 of the Russian 
State Committee for Sanitary and Epidemiological Over- 


sight 


1. State Registration of Medical Immunobiological 
Preparations in the Russian Federation 


1.1. State registration of medical immunobiological prep- 
arations (henceforth—state registration) shall consist of 
activity directed at fulfilling articles 43, 44 of the Basic 
Principles of Legislation of the Russian Federation on 
Protection of the Health of Citizens, and the Statute on the 
Russian Federation State Committee for Sanitary and 
Epidemiological Oversight, approved by Edict No 1965, 
19 November 1993 of the President of the Russian 
Federation. 


1.2. State registration shall be carried out by the State 
Scientific Research Institute of Standardization and Con- 
trol of Medical Biological Preparations imeni L. A. Tara- 
sevich of the Russian State Committee for Sanitary and 
Epidemiological Oversight (henceforth—GISK). 


1.3. New preparations proposed for industrial manufac- 
ture and use in the Russian Federation shall be subject to 
state registration. State registration of preparations of 
foreign manufacture proposed for use and manufacture in 
the country shall be in accordance with Decree No 12, 10 
November 1992 of the Goskomsanepidnadzor [State 
Committee for Sanitary and Epidemiological Oversight] 
“On Registration of Foreign Medical Immunobiological 
Preparations” (registered with the Ministry of Justice on 
20 November 1992, No 92). 


1.4. Medical immunobiological preparations (hence- 
forth-—MIBPs) are preparations intended for specific pre- 
vention, diagnosis and treatment of infectious and 
parasitic diseases and allergic states: vaccines, immunoglo- 
bulins, interferons, cytokins, sera, bacteriophages, eubiot- 
ics, allergens, diagnostic preparations, nutrient media, and 
immunomodulators of bacterial origin. 


1.5. State registration shall occur at the request of minis- 
tries, departments, enterprises and organizations and insti- 
tutions, regardless of forms of ownership and 
departmental subordination, and other legal entities and 
individuals responsible for developing, introducing, man- 
ufacturing, exporting and importing these preparations. 


1.6. The process of state registration shall include the 
following stages: expert examination of materials, labora- 
tory and field tests, analysis of their results, examination of 
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technical standards, registration and issuance of a certifi- 
cate of state registration of the established format (Attach- 
ment |), and entry of the MIBP into the state register. 


1.7. State registration shall be on the basis of the results of 
all stages of testing the preparation confirming its effec- 
tiveness, specific activity and safety, and in the presence of 
approved technical standards. 


The certificate of state registration of the MIBP shall be 
issued for the effective period of the Pharmacopeia listing 
(a temporary Pharmacopeia listing). 


1.8. Information for the state MIBP register shall be 
furnished to interested enterprises, organizations and 
institutions by the GISK in accordance with a procedure 
established by the Russian Goskomsanepidnadzor. 


1.9. Materials for state registration shall be sent in the 
name of the director of the GISK to the following address: 
121002, Moscow, Sivtsev Vrazhek, 41. 


1.10. The set of documents must contain: 


® justifications for the suitability of developing the 
preparation; 

* a report on laboratory experimental study of the 
preparation; 

¢ instructions on manufacturing and controlling the 
preparation; 

¢ samples of three laboratory lots of the preparation, 

together with data sheets; 

draft instructions on the preparation’s use; 

draft temporary Pharmacopeia listing; 

experimental production regulations; 

samples of three experimentally produced (produced) 

lots of the preparation. 


1.11. The GISK shall organize expert examination of 
technical standards, control of samples of laboratory and 
experimentally produced lots of the MIBP, and provide for 
fulfillment of programs of limited and field state (natural) 
tests of the MIBP. The indicated work shall be carried out 
for a fee. The received funds shall be used exclusively to 
compensate for the outlays of carrying out this work, 
maintaining the state MIBP register and developing the 
system for state registration of MIBPs. 


1.12. Approved technical standards on an MIBP entered 
into the state MIBP register in two copies shall be stored in 
the GISK. 


1.13. A certificate of state registration of an MIBP may be 
suspended or terminated upon revelation of new, previ- 
ously unknown side-effects of the preparation creating a 
danger to human health. Information regarding termina- 
tion or suspension of a registration certificate shall be 
communicated by the GISK to the applicant within 3 days 
after adopting the decision. 


1.14. The GISK shall guarantee maintenance of the confi- 
dentiality of information considered to be a commercial 
secret. 


1.15. The GISK may deny registration of a preparation; in 
this case the grounds for denial shall be included in the 
reply to the applicant. 
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1.16. A decision denying registration of a preparation or 
terminating or suspending an MIBP state registration 
certificate may be protested not more than 30 days from 
the time of its adoption, to the chairman of the Russian 
Goskomsanepidnadzor. The decision of the chairman of 
the Russian Goskomsanepidnadzor may be appealed in 
accordance with currently effective legislation. 


2. Certification of Medical Immunobiological 
Preparations in the Russian Federation 


2.1. MIBPs shall be certified in accordance with the Law of 
the Russian Federation “On Certification of Products and 
Services,” Regulations on Certification in the Russian 
Federation approved by Decree No 3, 16 February 1994 of 
the Russian State Committee for State Standards, the 
Statute on the Russian Federation State Committee for 
Sanitary and Epidemiological Oversight approved by 
Edict No 1965, 19 November 1993 of the President of the 
Russian Federation, the ISO/MEK [not further identified] 
handbook on certification and quality control, and series 
E45000 European standards. 


2.2. Both domestic and imported MIBPs (see item 1.4) 
shall be subject to mandatory certification as products 
subject to effectiveness and human health safety require- 
ments. 


2.3. The system of mandatory MIBP certification shall be 
organized and its functions shall be supervised by the 
Russian Federation Committee for Sanitary and Epidemi- 
ological Oversight. 


2.4. All enterprises, institutions and organizations (regard- 
less of forms of ownership) and other legal entities and 
individuals manufacturing MIBPs shall participate in the 
work of certifying the indicated preparations. In carrying 
out certification they shall interac: with the central agency 
for the MIBP certification system—the GISK. 


2.5. MIBPs shall be certified according to the following 
scheme: 


* examination of the manufacturer’s application for 
certification; 

¢ certification tests on the preparation, including qual- 
ifying, inspection, control and advertising; 

e certification of the operation producing bacterial 
preparations; 

e inspection control over certification of the production 
operation and certification of products. 


2.6. A certificate (Attachment 2) shall be issued for an 
MIBP for which correspondence with requirements of the 
standards is confirmed on the basis of certification results, 
and the enterprise shall be granted the right to use the 
“Seal of Correspondence” registered according to the 
established procedure. 


2.7. MIBP manufacturers shall ensure correspondence of 
their products to the requirements of the standards on the 
basis of which they had been certified. 
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2.8. Domestic and imported products shall be certified 
according to the same rules. 


2.9. All documents in the MIBP certification system shall 
be written in Russian. 


2.10. Confidentiality of information considered to be a 
state secret must be observed during certification. 


2.11. The work of mandatory MIBP certification shall! be 
paid for by the applicant in accordance with a procedure 
established by the Russian Goskomsanepidnadzor and the 
Regulations on Certification in the Russian Federation, 
approved by Decree No 3, 16 February 1994 of the 
Russian State Committee for State Standards. 


2.12. In the event of disputes arising in the course of 
certification of an MIBP, the interested party may submit 
an appeal to the central agency of the MIBP certification 
system—the GISK, and to the state administrative body— 
the Russian Goskomsanepidnadzor, or such a party may 
appeal in accordance with currently effective legislation. 


3. State Quality Control of Medical Immunobiological 
Preparations 


3.1. State quality control (henceforth—state control) shall 
be in accordance with the RSFSR Law “On Sanitary and 
Epidemiological Welfare of the Population” and the 
Statute on the Russian Federation State Committee Sani- 
tary and Epidemiological Oversight, approved by Edict No 
1965, 19 November 1993 of the President of the Russian 
Federation. 


3.2. State control shall have the purpose of ensuring proper 
production conditions and observance of technical stan- 
dards on the MIBP, and the conditions of transportation, 
storage and their use. 


3.3. The state control system shall be organized by the 
Russian Goskomsanepidnadzor, and its implementation 
shall be assigned to the GISK and to state sanitary- 
epidemiological oversight centers (henceforth— 
controlling agencies). 


3.4. State control shall include: 


¢ inspections of enterprises manufacturing MIBPs, 
regardless of forms of ownership and departmental 
subordination; 

* control of series-manufactured MIBPs obtained from 
enterprises and from places of storage and use for 
correspondence with technical standards; 

¢ inspection of metrological support to methods of 
laboratory control of MIBPs; 

¢ inspection of observance of technical standards in the 
stages of introduction of a new assortment of prepa- 
rations; 

e termination of the output of obsolete preparations or 
of preparations not corresponding in quality to the 
requirements of technical standards; 

* monitoring the side-effects of MIBPs. 
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3.5. Controlling agencies shall have the right: 


* to suspend manufacture and release of MIBPs; 

* to prohibit use of MIBP lots when their quality is incon- 
sistent with the requirements of technical standards; 

* to switch from selective MIBP quality control to 
blanket laboratory quality control of all released lots 
in connection with worsening of preparation quality. 


3.6. Regardless of their departmental subordination and 
forms of ownership, enterprises, organizations and institu- 
tions and other legal entities and individuals shall bear 
liability for failing to observe currently effective sanitary 
regulations, for producing preparations not corresponding 
in quality to the technical standards, and for failing to 
fulfill sanitary, hygienic and epidemic control regulations 
regarding transportation, storage and use of MIBPs in 
accordance with Section 4 of the RSFSR Law “On Sani- 
tary and Epidemiological Welfare of the Population” and 
other currently effective legislative acts. 


Decree No 5, 3 June 1994 “On Introducing the System 
for State Registration and Certification of Medical 
Immunobiological Preparations” 


In order to provide medical immunobiological preparations 
(henceforth—MIBPs) of guaranteed quality to the public, 
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prevent their side-effects and organize the system for intro- 
ducing new preparations, the Russian Goskomsanepidnadzor 
resolves: 


1. To introduce the system of state registration and certi- 
fication of MIBPs in the Russian Federation in the 
third quarter of 1994. 


2. To approve the attached Statute Registration, Certifi- 
cation and State Quality Control of MIBPs. 


3. To assign state registration and certification of MIBPs 
to the State Scientific Research Institute of Standard- 
ization and Control of Medical Biological Preparations 
imeni L. A. Tarasevich (henceforth—GISK). 


4. That enterprises, organizations and institutions, regard- 
less of departmental membership and forms of owner- 
ship, and other legal entities and individuals developing, 
producing, selling, exporting and importing MIBPs shall 
furnish materials to the GISK necessary for state regis- 
tration and certification of MIBPs. 


5. To assign supervision of fulfillment of this decree to 
Russian Goskomsanepidnadzor Deputy Chairman A. 
A. Monisov. 


[Signed] Committee Chairman Ye. N. Belyayev 
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Attachment 1 to the Statute on State Registration, Certification and State Quality Control of Medical Immunobiolog- 
ical Preparations in the Russian Federation 


Key: 1—Approved by Decree No 5, 3 June 1994 of the Russian Goskomsanepidnadzor; 2—Russian Federation State 
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Military Medical Doctrine and Formation of Disaster 
Medicine Concept 

947C0448A Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian No 4, Apr 93 (signed to press 
12 Apr 93) pp 4-9 


[Article by E. A. Nechayev, corresponding member of 
Russian Academy of Medical Sciences, professor, Col Gen 
Med Serv, Professor G. I. Nazarenko, and V. N. Zhizhin, 
candidate of medical sciences, under the rubric “Medicine 
in Extreme Situations”; UDC 614.8.028.4:614.2/.001.01] 


[FBIS Translated Text] Military medical doctrine is the 
aggregate of fundamental guidelines for the work of the 
Armed Forces medical service, including the principle of 
treatment of wounded and sick in stages, with evacuation as 
indicated in the theater of war. The most important 
elements of the system of treatment in stages are: 


¢ distinction of medical care according to type in order to 
bring it closer to a casualty for life support measures 
during evacuation; 

¢ combination of medical care to the wounded and sick 
with evacuation; 

* manipulating scope of medical care and standardiza- 
tion of comprehensive therapy in the interests of 
servicing the utmost number of wounded, first of all 
when urgently indicated; 

e mandatory triage to determine priority and nature of 
medical care, as well as order and direction of evacuation; 

¢ treatment of wounded and sick in specialized medical 
institutions; 

¢ performing medical measures on a modern scientific 
level within the limits of the stipulated scope and with 
consideration of care rendered previously. 


Adherence to the system of treatment in stages made it 
possible to return 72.3 percent of the wounded and 99.6 
percent of the sick to their posts during the 1941-1945 Great 
Patriotic War. During the combat operations in Afghanistan, 
the personnel of the medical service, guided by the military 
medical doctrine, also provided timely and necessary care of 
the wounded and sick. 


Questions of eradicating the medical sequelae of large-scale 
natural disasters and technogenic accidents were the subject 
of several representative conferences of recent years (All- 
Union—in Kazan, 1989; All-Russian—Ufa, 1990; Interna- 
tional—Moscow 1990, and 1992). The proceedings of these 
conferences, as well as data in the periodic press enabled us to 
detect flaws in organization and quality of medical care in 
cases of mass victims. The most typical ones are: 


* many victims are simply transported to the closest 
medical institutions, without giving them any med- 
ical care, including urgent care [13, 34, 35]; 

¢ aid is rendered in turn without prior triage, or else it is 
formal, which does not assure timely treatment of casu- 
alties with severe trauma or judicious use of personnel 
and resources of the medical service [18, 30] 

* examination and treatment of casualties at the pre- 
hospital stage are carried out on an expanded protocol, 
thereby causing unjustified delay in evacuation and, 
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consequently, in rendering qualified and specialized med- 
ical car [5, 33}; 

* steps aimed at maintaining vital functions of the 
wounded are not always provided during evacuation, 
which leads to worsening of their condition and even 
death [16, 20]; 

* no brief and clear medical records are kept to assure 
continuity and pnority of treatment and evacuation 
of casualties [6, 8]; 

* medical centers, emergency medical care brigades and 
specialized medical institutions are not always 
equipped with the necessary material and technical 
supplies, particularly anesthetics, infusion media, 
sutures, artificial ventilation machines, modern labo- 
ratory complexes, etc. [7, 14, 32]; 

* errors are made in surgical management and subse- 
quent treatment of wounds. 


Wounds are sutured tightly in the presence of necrotic 
tissues and foreign bodies. Drainage and continuous irriga- 
tion of wounds are not carried out appropriately (2, 27, 31]; 


—the necessary diagnostic tests are not performed, in par- 
ticular, laparocenteses, tests for continued internal hem- 
orrhage, as a result of which there is unwarranted 
expansion of indications for laparotomy and thoraco- 
tomy [1]; 


—<due importance is not attributed to preventive antibac- 
terial therapy; microflora is not identified or tested for 
sensitivity to antibiotics, although it 1s known that many 
species of local microflora are insusceptible to the agents 
used [3, 17, 26]. 


All these flaws are indicative of serious gaps in both orga- 
nizing care of mass victims and training medical personnel. 
This is cause for great alarm since it is unlikely that the 
number of technogenic accidents will diminish in the imme- 
diate future. This assumption is not without grounds, if we 
consider the main causes of accidents that occurred in our 
country in recent years. They should include, in our 
opinion, the following: serious flaws in technology of 
building various projects in the national economy (multi- 
unit buildings in earthquake-prone regions, product pipe- 
lines, nuclear power stations, and others); operation of old, 
often worn out equipment at industrial enterprises, as well 
as in surface, air and water transport; occasionally the 
inadequate competence and poor work discipline of service 
personnel. 


Many years will be required to eliminate these causes, which 
means that health care agencies must be more prepared to 
work under extraordinary conditions. In spite of this, as 
indicated by the proceedings of the International Sympo- 
sium and Exhibit on Emergency Medicine (Moscow, 30 
September to 2 October 1992), a scientifically validated 
system of organizing medical care for victims of disasters 
and accidents has not yet been definitively developed in our 
country. 


Previously published [21] methodological substantiation 
of a system of medicine in extreme situations revealed that 
it could be viewed in the form of three steps: 
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first—organizational-methodological core of the system 
(coordinating function, personnel training, material sup- 
port, generalization of knowhow and others); 


second—regional centers (record of potential sources of 
hazard, immediate notification, distribution of functions 
and others); 


third—primary elements (working agencies performing 
specific functions in extreme situations). 


The system can be implemented first of all on the basis of the 
Armed Forces medical service, since it has experience in 
rendering medical care to a mass flow of casualties with 
diverse pathology; it has specially trained personnel and the 
needed supply of drugs and equipment; it has communica- 
tions equipment, ground and air transport, which guarantees 
mobility and autonomy under the most difficult conditions 
[22]. 


Consequently, in shaping the concept of disaster medicine, 
the main guidelines for the medical service, its doctrine, 
should be taken into consideration. 


Our objective here was to discuss the last (third) step of the 
system, in the matter of feasibility and desirability of 
applying the principles of treatment of wounded and sick 
in the theater of war in stages to render aid to victims in 
peacetime extraordinary situations. This is related to the 
fact that many authors [11, 12, 36] express the unequivocal 
view that the guidelines for staged treatment of casualties 
of disasters and accidents should be followed in essentially 
the same form as in theaters of war. 


Such an opinion is not without grounds at first glance, 
considering the existing close link between military medi- 
cine and disaster medicine. These two sectors of health 
care are united, in the first place, by the existence of sites 
of mass injury, in the second place, inconsistency between 
arising need for medical care and feasibility of rendering it 
with the available manpower and resources of the medical 
service, in the third place by the frequent need to deal 
primarily with multiple, combined and associated injuries 
that are accompanied in a number of instances by massive 
hemorrhages, shock, prolonged compression syndrome, 
functional impairment of vital organs, and others. For this 
reason, it is wise to use the methodology of staged treat- 
ment of wartime wounded as the basis for organizing 
medical care in peacetime extreme situations, first of all, 
echelonment of medical care according to type, juggling 
the scope of medical care, mandatory triage, evacuation of 
casualties to appropriate medical institutions. 


However, automatic extrapolation of guidelines of military 
medical doctrine to disaster medicine is inadmissible, since 
critical wartime and peacetime situations are characterized 
by their inherent cause-and-effect relations and patterns of 
development. Thus, in the case of combat operations, casu- 
alties grow progressively, while the manpower and resources 
of the medical service diminish relatively and absolutely. 
The medical situation in the course of battle becomes 
increasingly strained, and this affects organization of help 
for the wounded. The developing adverse medical situation 
makes it necessary to reduce the scope of care, carry out 
“strict” triage and single out the group of casualties with 
poor prognosis for symptomatic therapy. Implementation of 
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such organizational decisions when there is an acute 
shortage of medical service manpower and resources makes 
it possible to render the necessary medical care to the largest 
number of casualties. 


Mass peacetime casualties are characterized by different 
dynamics of the medical situation: from being initially 
adverse, it has a tendency toward rapid normalization. This is 
attributable, in the first place, to the distinction of formation 
of the site of injury, which usually arises instantaneously and 
does not usually undergo further growth. In the second place, 
all necessary conditions exist for rapid advancement of med- 
ical formations to the disaster zone. Thus, with the accident 
at the Sverdlovsk Sortirovochnyy Station from an explosion 
of TNT and hexogen (TNT equivalent of about 100 tons), 
there were more than 1000 casualties, 156 of whom required 
hospitalization. Within 30 min, 56 emergency brigades 
arrived at the site, and soon their number increased to 100; 
moreover, within the same period 28 physician and nurse 
brigades, which were formed from the on-duty personnel of 
the city’s medical and preventive care institutions, partici- 
pated in caring for casualties [ 10]. 


The advancement to the disaster zone of a large number of 
medical formations definitely affects the tactics of rendering 
medical care to the victims. These tactics can change, 
depending on the concrete medical situation. Thus, while 
regional health care agencies are able to render immediate 
exhaustive aid to all victims in the case of disasters and 
accidents, treatment is rendered following procedure estab- 
lished in the system of civilian health care. If, however, 
there is a disproportion between need for medical care and 
feasibility of rendering it, organization of aid to victims 
should be based on the principle of staged treatment. 


Let us discuss the main elements in organizing medical 
care under such conditions. 


Echelonment of medical care according to type. In the 
interests of bringing aid close to victims when the medical 
situation is adverse, it is desirable to divide it into three 
echelons: 


¢ first aid by medical personnel and then by a physician 
at the site of the incident; 

¢ qualified medical care, occasionally with elements of 
specialized care, in medical brigades, special-purpose 
detachments and other formations deployed in the 
immediate vicinity of the site of mass injuries; 

¢ specialized medical care, treatment and rehabilitation 
in hospitals. 


As the medical situation improves, aid to victims should 
be divided into two echelons: at the site of injury and in 
specialized hospitals. This system will help in timely 
implementation of emergency medical steps, life support 
during evacuation, elimination of adverse sequelae of 
multistage treatment of victims. The suggestions of some 
authors [9] to organize specialized medical care right at the 
accident site would hardly be warranted or feasible. Spe- 
cialized brigades are not in a position to compete with a 
hospital because of their equipment, working conditions 
and existence of physicians of different specialties. Ulti- 
mately, this would have an adverse effect on the results 
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and efficacy of treatment of casualties, particularly when 
there are multiple, associated and combined injuries. 


At the early stage of eliminating the sequelae of disasters 
and technogenic accidents, wise juggling of scope of med- 
ical care acquires much importance. As a large number of 
medical brigades and detachments advances to the disaster 
zone, the medical situation rapidly becomes normal and, 
consequently, necessary conditions develop for rendering 
the full amount of care to casualties [4]. 


Triage. In the words of N. I. Pirogov, this “is the principal 
way of rendering proper care and preventing helplessness 
and the confusion that is harmful in its consequences,” in 
extraordinary peacetime situations. When rendering first 
medical aid and qualified medical care, there are grounds 
to single out the following triage groups of casualties: 


* those requiring emergency attention, which also 
includes those with a poor prognosis; 

e those who can be treated second in turn; 

e those who do not require medical evacuation at the 
given stage. 


When it is divided into two echelons, considering the feasi- 
bility of immediate evacuation of casualties to the nearest 
hospitals, the number of triage groups could be reduced. 


Regardless of whether aid is rendered or not, all casualties 
should be submitted to triage for evacuation and transpor- 
tation purposes. During evacuation, one should take steps, 
when indicated, to maintain homeostasis and prevent 
development of life-threatening complications. 


Thus, when substantiating the concept of disaster medicine, 
one should bear in mind the theses of military medical 
doctrine and organization of aid to casualties following the 
principles of staged treatment. At the same time, in extreme 
situations of peacetime, organization of medical care of 
casualties has substantial distinctions, which consist of 
maximum approximation of all forms of care to the site of 
the accident, with the ensuing consequences. 


The basic theses described here for organizing medical care 
in case of a large scale disaster or technogenic accident 
depend first of all on the structure of casualties, distinc- 
tions of formation of sites of mass injury, dynamics of the 
medical situation, and they always require a creative 
approach to implementation of concrete decisions. 


Footnotes 


1. Pirogov, N. I., “Sobr. soch.” [Collected Works], in 8 
volumes, Moscow, Medgiz, 1960, Vol 7, p 218. 
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[FBIS Translated Text] Analysis of experience in eradi- 
cating the sequence of accidents, catastrophes and natural 
disasters indicates that, regardless of the origin of extraor- 
dinary situations and their size, organization and delivery 
of emergency medical care (EMC) to victims should be 
implemented, first of all, by the resources of medical and 
preventive care institutions (MPI) that are closest to the 
sites of relocation of potentially hazardous objects or areas 
where natural disasters are a possibility. 


The primary link in the EMC service refers to so-called 
Immediate Response Brigades (ERT), which must be formed 
at MPI that service potentially hazardous objects or central 
municipal (rayon) MPI in areas where natural disasters are 
possible. JRB for EMC in case of radiation accidents consist 
of radiologisis (2), a physician-hematologist-lab technician 
(1), physicist-dosimetrists (2), and hygienist-hematologist 
(1). Their organizational, personnel, funding, and material- 
technical support is provided by the institutions at which 
IRB are based. 


The main task for the brigades is to render emergency 
medical care to casualties, their hospitalization in special- 
ized local, regional or central medical institutions. If the 
manpower and resources of local health care agencies are 
inadequate, IRB of regional and central EMC services are 
called upon. 


Regional Centers are organized in major cities at emer- 
gency centers and facilities for scheduled consultant ser- 
vices at republic (within Russia), kray and oblast hospitals. 
Their organizational and personnel structure depends on 
the number and nature of radiation hazards in the serviced 
region, with consideration of economic, climatic, climato- 
geographic, ecological and other distinctions. The primary 
link in the EMC service of a regional center consists of IRB 
of the same composition and structure as in local ones. The 
centers are intended to maintain territorial specialized 
manpower and resources of the EMC service in constant 
readiness, particularly when the extent of a radiation 
accident and number of casualties exceed the capabilities 
of local EMC services. 


Duties of Regional Centers: 


1. In the period of accident preparedness (prior to acci- 
dent), to predict medical and ecological consequences of 
possible radiation accidents in the region; interact with 
departmental medical services, State Sanitary Inspec- 
torate agencies, administrations of hazardous installa- 
tions, formations of Civil Defense; establish ties and 
procedure for issuing information about onset of extraor- 
dinary situations; accumulate reserves of medical and 
other equipment as needed for 72-h operation of IRB; 
determination of routes of evacuation of casualties and 
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public in the event of emission into the environment of 
significant amounts of radioactive substances; verifica- 
tion of preparedness of IRB personnel and specialized 
MPI for evacuating victims. 


2. In the event of an extraordinary situation, to send 
official representatives of the regional center and IRB 
to the site of the occurrence (if, however, the accident 
occurred at an installation situated in one of the cities 
in the region, IRB prepare to travel there); provide 
constant communications with the installation and 
submit reports to superior health care agencies; orga- 
nize and implement, if necessary, sanitary-preventive 
and epidemic-control measures. 


The chief institution in the Russian Federation for matters 
of organizing and rendering EMC in extraordinary situa- 
tions related to radiation injuries is the “Zashchita”’ [protec- 
tion] specialized scientific and practical center for emergency 
medical care (SCEMC), which performs the tasks put to it 
through regional centers, IRB and a pneumatic-frame mod- 
ular self-contained mobile hospital (MH). along with a 
clinical section, the center has research sections which 
develop new and upgrade existing methods and means of 
rendering emergency medical care in case of radiation 
accidents, prepare standard-setting and methodological doc- 
umentation defining the procedure for EMC service actions, 
validate the system of medical and hygienic measures for 
prevention of such disasters and accident preparedness of 
EMC services. 


A scale of criteria on extent of participation SCEMC in 
rendering emergency medical and sanitary care in radia- 
tion accidents is used to settle the question of calling upon 
additional manpower and resources; according to this 
scale, a distinction is made of five levels of intervention. 


Fifth Level 
Main Criteria: 


¢ exposure of personnel to more than | Gy radiation; 

* combined trauma, burns and other life-threatening 
forms of injury; 

¢ discharge into the environment of radioactive mate- 
rials in amounts requiring extraordinary steps to 
protect the public; 

e more than 50 casualties requiring emergency medical care. 


Type of Accident: 


¢ accident at nuclear power installations (NPI) corre- 
sponding to the 7-Sth levels on the INES scale of 
radiation accidents at NPP (nuclear power plants); 

* serious accidents while transporting radioactive 
materials (nuclear fuel, radioactive waste); 
accidents at sites of highly active waste storage; 
serious accidents on vessels with NPI when they are in 
port. 


Nature of Participation: 


partial or total deployment of MH; 

additional reinforcement of MH by SCEMC IRB: 
involvement of IRB of base centers and medical sections, 
involvement of specialized clinic. 
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Principal Duties: 


¢ evaluation of radiation situation at site of accident 
and adjacent territory; 

¢ determination of extent of injuries and triage of 
casualties; 

* urgent and specialized medical care; 

* organization of evacuation of victims for treatment at 
specialized hospitals; 

* participation in measures to examine personnel of 
installation involved and public; 

* participation in measures for prevention of further 
overexposure of personnel and public; 

* accompanying victims to specialized hospital. 


Fourth Level 
Main Criteria: 


¢ exposure of personnel to more than | Gy; 

* contamination of rooms, equipment surfaces; 

¢ possibility of traumatic and other injuries requiring 
immediate medical care; 

¢ no more than 50 casualties requiring specialized and 
other forms of medical care 


Type of Accident: 


¢ accident at NPI corresponding to 5-4th levels on 

INES scale; 

accidents during transportation; 

accidents at sites of radioactive waste storage; 

accidents aboard vessels with NPI 

accidents in different technological sections of pro- 

duction plants and research laboratories involved in 

production or use of radioactive materials; 

* containment failure and loss of control of closed 
radioactive sources containing considerable amounts 
of some radioactive element (isotope). 


Nature of Participation: 


¢ partial deployment of MH departments (mainly 
receiving-triage department, decontamination room 
and outpatient-polyclinic department); 

e involvement of base center iRB; 

* participation of specialized clinic when necessary. 


Principal Duties: 


e same as for 5th level of intervention, but with fewer 
victims; 

¢ immediate and specialized medical care, required 
mainly for installation personnel; 

* public is usually out of danger. 


Third Level 
Main Criteria: 


* exposure of personnel scaled to irradiation of whole 
body in doses of 0.5-1.09 Gy or less; 

* presence or possibility of large doses of local irradiation; 

* presence of internal radiation; 

¢ high levels of skin contamination; 
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* radioactive contamination of rooms and equipment 
in industrial section, as well as adjacent industrial 
territory; 

e no more than 15-20 casualties requiring medical care. 


Type of Accident: 


* accidents and incidents at NPI corresponding to 3d or 
lower levels on INES scale; 

¢ accidents in different technological sections of pro- 
duction, industrial and research laboratories that 
handle and store radioactive materials’ 

e accidents with radioactive sources related to contain- 
ment failure. 


Nature of Participation: 


¢ involvement of regional base center IRB; 

¢ involvement of specialists of SCEMC and other organiza- 
tions; 

¢ limited involvement of specialized hospital, mainly to 
pinpoint diagnoses and carry out comprehensive tests. 


Principal Duties: 


e assessment of accident and radiation situation; 

e high-speed dosimetry of people exposed to radiation 
factor; 

* preparation of conclusions as to necessity of further 
examination and treatment at specialized hospital; 

* involvement in organizing and implementing sanitary 
and hygienic measures to prevent further possible over- 
exposure of personnel and eradicate sequelae of accident. 


Second Level 
Main Criteria: 


¢ exposure of limited number of employees (less than 
15) to doses of 0.25-0.5 Gy; 

¢ radioactive contamination of limited number of 
rooms and equipment in production section; 

* emission (dumping) of radionuclides into the envi- 
ronment in amounts exceeding somewhat the appro- 
priate maximum permissible emission levels 
(maximum permissible dumping levels). 


Type of Accident: 


e same types of accidents as for the 3d level of SCEMC 
intervention. 


Nature of Participation: 


¢ possible participation of IRB and regional base center; 
¢ involvement of SCEMC specialists. 


Principal Duties: 


e limited (or sampling) tests to assess radiation situa- 
tion and exposure conditions; 

¢ taking sample readings with SICh [human spectrometer] 
to assess internal contamination and radiation doses; 

¢ involvement in organization and implementation of 
sanitary-hygienic measures. 
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First Level 
Main Criteria: 


* isolated cases of exposure of personnel to doses 
exceeding maximum permissible emission levels; 

* contamination of production sections by radioactive 
materials; 

* discovery of radioactive sources or local contaminated 
sections of territory. 


Type of Accident: 


* infraction of rules for operating plants or other instal- 
lations related to emission of ionizing radiation; 

¢ infraction of rules for operation and storage of open 
and closed radioactive sources. 


Nature of Participation: 


* involvement of specialists of SCEMC or base center 
in investigation of accident or incident; 

* consultations; 

* preparation of expert conclusions. 


Principal Duties: 


* involvement in organization and investigation of 
accident or incident; 

* analysis and assessment of gathered information; 

* preparation of conclusion and recommendations. 


Under actual conditions, the effect of radiation is usually 
combined with that of toxic and other nonradiation factors 
(burn, trauma, carbon monoxide poisoning in case of fire, 
intake of nitrous oxide, fluorine, concentrated acids, alkali, 
and others). Victims receive emergency care from medical 
personnel and physicians. Then the full scope of qualified 
medical care is given in the acute period; dynamic medical 
observation at the long term; general and specific medical, 
preventive and health-improving measures; judicious job 
placement based on conclusion of experts. 


Care by medical personnel and physicians is rendered in case of 
acute radio-nuclide poisoning and single exposure to external 
radiation in doses exceeding | Gy, as well as local exposure (of 
extremities) to 10 Gy. Emergency care by medical personnel is 
administered by the enterprise (institution, laboratory) at which 
the accident occurred, using radiation-control and general 
emergency medicine chests, while care by a physician is ren- 
dered by IRB staff at a health center, central rayon or municipal 
hospital that services the involved people. Victims are hospital- 
ized within no more than |-3 h for physical examination and 
full scope of specialized treatment. 


Care by a physician for acute radio-nuclide poisoning is 
administered as soon as possible after the incident (within 
minutes or hours). It includes verification of efficacy of 
steps taken by medical personnel, with correction and 
addition of necessary elements omitted at the preceding 
stage. Emergency medical care in the case of external 
exposure to doses that could cause acute radiation sickness 
or radiation damage to a portion of the body is rendered at 
an ordinary hospital or specialized institution, depending 
on the suspected severity and clinical manifestations. These 
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are the basic pucaiess for organizing emergency medical 
care in case of radiation accident. 


Clinical and Organizational Aspects of 
Eradicating Sequelae of Chernobyl Nuclear Power 
Plant Accident (Seven Years of Practical Work) 


947C0448C Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian No 4, Apr 93 (signed to press 
12 Apr 93) pp 14-20 


[Article by Professor A. K. Guskova, correspondin 
member of Russian Academy of Medical Sciences; U 
616-06:[621.039.586:621.311(477.4)"1986"} 


[FBIS Translated Text) April 1993 marked the 7th anni- 
versary of the major accident at the Chernobyl Nuclear 
Power Plant (CNPP). At present, it is very important to 
again assess this event, since the time that has elapsed 
since the tragedy makes it possible to rethink and critically 
assess many factors. It is necessary, first of all, to discuss 
one rather important question: how often have Russian 
and foreign physicians and scientists encountered situa- 
tions comparable to the Chernobyl tragedy and how was 
prior knowhow used in the course of aiding casualties of 
the CNPP accident? Acute radiation sickness (ARS) 
related to the accident at the CNPP was recorded in 134 
people (according to data established for 1992) in the 
register of the clinic of the Institute of Biophysics of the RF 
Ministry of Health alone. It should be noted that they 
constitute no more than one-third of the individuals with 
ARS treated at this clinic. Other medical institutions 
involved with problems of medical care of individuals 
= to different doses of irradiation have analogous 
information about both small numbers of cases and mass 
involvement (accident in Guyana, atomic weapon tests on 
Pacific islands). We submitted the results of comparing 
Russian and international experience in typing radiation 
accidents and their inherent structure of injuries at an 
international conference in Japan in 1992. 


The atomic weapon tests on the Marshall Islands are an 
analogue of the CNPP accident with respect to combina- 
tion of radiation factors. But it differs in higher levels of 
gamma and beta radiation doses, and severity of clinical 
manifestations in a large group of people (134) among 
those present at the industrial site on the night of 26 April 
1986. The existence of worldwide experience hélped in 
correct ranking of the importance of different factors in 
development of sickness, choosing adequate steps of help, 
and forming a prognosis. 


Information obtained from autopsies of 27 victims and 
karyological tests on more than 300 people, sampling of 
doses according to EPR [electron paramagnetic resonance] 
signal, and dynamics of clinical manifestations confirmed 
entirely the accuracy of readings of radiation doses and the 
predominant importance of external gamma radiation (N. 
N. Kleshchenko, T. G. Protasova, V. Yu. Nugis, I. A. 
Gusev). It was possible to differentiate the nature of skin 
lesions from symptomatology of radiation lesions (A. V. 
Barabanova, A. V. Tyulenev), and subsequently to also 
pinpoint injurious factors (external beta and gamma radi- 
ation, application of radionuclides, effect of radioactive 
cloud) as related to conditions of victims’ exposure (D. P. 
Osanov). 
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The dose level, time of appearance and dynamics of 
pathological changes in the lens of the eye are also related 
to additional beta irradiation. By the end of the 7th year 
after the Chernobyl tragedy, lenticular pathology was diag- 
nosed in eight people. An artificial lens was implanted in 
two patients with good results. Six victims with mild facial 
radiation burns have early nonprogressing lenticular 
changes. Doses were below the cataractogenic level in all 
individuals involved in eradication of accident sequelae 
(EAS) who had no disturbances in eye structures. It was 
possible to determine the true cause of cataracts and effect 
of a radiation factor of considerable intensity on their 
development in two cases; these individuals had been 
exposed to radiation several years prior to the CNPP 
accident (O. G. Kashirina). 


A retrospective assessment was made of tactics of ren- 
dering medical care to victims at all stages, from the time 
of triage at the accident sight with participation of a 
clinical accident brigade (G. D. Selidovkin) to distribution 
according to severity of injury within the first 3-7 days of 
hospitalization in order to select adequate treatment tac- 
tics. The instructions and methodological information 
used in 1978, which described the main guidelines for 
diagnosis, classification of radiation lesions and treatment 
of irradiated patients proved to be useful. Subsequently, 
the validity of the diagnosis of ARS was reviewed for 
patients with mild radiation lesions, particularly those 
treated in nonspecialized medical institutions. Appro- 
priate criteria were elaborated for this purpose and, 
together with the All-Union research Center for Radiation 
Medicine, USSR Academy of Medical Sciences, the med- 
ical records of each such patient for the entire period 
before and after the accident was reviewed. As a result, 
there was considerable reduction in size of the group with 
grade I severity of ARS. The diagnoses of more serious 
lesions were virtually not re-examined. 


A comparison of diagnoses and karyological data obtained 
at the Institute of Biophysics and Research Institute of 
Medical Radiology, USSR Academy of Medical Sciences 
(V. Yu. Nugis, A. V. Sevankayev) confirmed that the 
diagnosis of ARS had been made for casualties exposed, 
according to karyological data, to whole body radiation in 
excess of 0.7 Gy. Group differences without individually 
significant ones (G. P. Gruzdev et al., A. Ye. Baranov, M. 
V. Konchalovsky) were found in the blood of individuals 
exposed to doses in excess of 0.5 Gy. 


Later on, analogous requirements, but with less accurate 
dosimetry, were elaborated on the basis of blood test 
results on pilots and certain other groups of military 
specialists examined at military medical institutions. This 
was largely attributable to the unjustifiably broad use of 
bone marrow transplantation. Only 6 out of 13 people 
survived to the time at which one could have expected an 
effect from transplantation (A. Ye. Baranov). Rejection of 
the transplant followed by restored hemopoiesis in 2 
patients exposed to more than 6 Gy radiation, as well as 
the experience gained in recent times in the treatment of 
victims exposed to doses of more than 12 Gy convinced us 
and A. Ye. Baranov that modern replacement therapy 
enables the patients to survive the period of depressed 
hemopoiesis, even if the latter was caused by radiation in 
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a dosage of 6-9 Gy. Considering the foregoing, as well as in 
view of complications and severity of all components of 
the transplantation program, the range of radiation doses 
at which it is indicated is dramatically narrower. 


Analysis of follow-up on pagests exposed to radiation in 
the CNPP accident, including results of follow-up on 
patients who survived for more than 3 months after whole 
body exposure to 12-14 Gy, enabled us and A. Ye. Baranov 
to formulate the conclusion that, with recurrence of a 
situation similar to Chernobyl the question of method of 
treating myelodepression (transplantation of bone marrow 
and/or growth factor) requires an individual approach and, 
first of all, assessment of severity of damage to critical 
Organs and systems. 


There was unprecedented admission of a considerable 
number of patients at the same time with serious ARS after 
the CNPP accident. Even in major accidents with injury to 
a large number of people (accidents in nuclear submarines, 
Guyana), the relative and absolute number of serious 
casualties was much lower. On the one hand, this pre- 
sented a particular problem in rendering medical aid to 
victims (129 patients in one medical institution, including 
41 with grade III-iV ARS) and, on the other hand, made it 
possible to elaborate a standard treatment and diagnosis 
program for patients with similar injuries and clinical 
findings, thereby permitting better prediction of treatment 
results. Such analysis was made for 115 patients with acute 
radiation sickness. 


Unfortunately, the unified program for observation and 
recording data was not used for casualties (more than 100 
people) treated at other institutions. For this reason, use of 
available data for timely determination of the period of 
formation of ARS and borderline states was substantially 
limited. In the same group in which the diagnosis of ARS 
was made on social grounds, but without appropriate 
scientific and clinical validation, a group of 11 people was 
singled out. For this reason, the number of people with 
ARS dropped from 145 in 1990 to 134 in 1992. The 
criteria for presence and severity of ARS in the latter were 
strictly defined and are suitable for scientific analysis of 
sequelae of radiation lesions. 


Various biological methods of assessing radiation doses 
and prognosis of ARS course were also submitted to 
critical analysis. Evaluation of doses according to inci- 
dence of chromosomal aberrations of peripheral blood 
lymphocytes were found to be the most suitable for the 
situation of whole body and relatively uniform gamma 
irradiation (Ye. K. Pyatkin, V. Yu. Nugis, A. A. Chirkov, 
A. V. Sevankayev); this enabled us to obtain information 
not only within the first 3 days after the accident, but also 
throughout the period of ARS development. At the same 
time, verification of data using the EMR signal for dental 
enamel was carried out only in isolated cases. Results of 
testing four victims virtually coincided with the results of 
karyological and peripheral blood tests. 


There have also been substantial changes in use of dif- 
ferent elements of peripheral blood as diagnostic and 
prognostic criteria of ARS (A. Ye. Baranov, V. Yu. 
Solovyev, R. R. Boychuk, M. V. Konchalovskiy, G. P. 
Gruzdev, V. N. Pokrovskaya). There is better definition of 
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information submitted in prior publications concerning 
the effects of different clinical syndromes, therapeutic 
steps and distinctions of exposure on the course of ARS, 
We now have a fuller description of the distinctions in 
ARS course at its late stages, particularly with respect to 
sequence in time of development of thrombocytopenia 
and neutropenia after exposure to relatively small doses of 
radiation (1 Gy). Criteria have been pinpointed for dif- 
ferent groups of casualties as related to the task to be 
carried out: selection of individuals exposed to more than 
2 Gy radiation, or inclusion in a borderline group of 
casualties exposed to 1-2 Gy. Computer programs for ARS 
diagnostics with consideration of certain symptoms (time 
of onset of vomiting, etc.) are being developed on the basis 
of results of clinical and the most elementary laboratory 
tests, 


Information about levels of doses of internal radiation was 
quite timely, complete and subsequently convincingly cor- 
roborated by post-mortem biophysical tests. The dosage 
accreted up to the time of death (about 3 weeks) was 
comparable to a single dose of whole body external gamma 
radiation in only 2 cases of early intake of radionuclides 
(A. A. Moiseyev, I. A. Gusev). Cesium and iodine were the 
principal ““dose-forming” isotopes. Elevated irradiation of 
the thyroid was found in 8 cases (out of 237). Examination 
revealed that only 2 of them (dosage over 11 Gy) subse- 
quently presented mild signs of hypothyroidism, which 
were confirmed by laboratory tests. Therapy was effective. 
Several patients with ARS complained of some decline in 
sexual function. But nevertheless, 14 of them fathered 
healthy children (true, one infant expired of umbilical 
sepsis) within the first 5 years after the accident. 


Ten people were treated for 7 years for sequelae of radia- 
tion lesions to the skin. At the earlier stages they presented 
erosive-ulcerative changes and later dystrophic changes in 
involved portions of the skin. Efficacy of plastic surgery 
with use of microsurgical techniques, even with extremely 
serious local lesions and exposure to high doses (over 6 Gy) 
of whole body radiation was rather high. In essence, 
various intercurrent diseases (urolithiasis and peptic ulcer, 
gastritis, hepatitis, osteochondrosis, sore throat, influenza, 
atherosclerosis with clinical manifestations in the form of 
ischemic heart disease and transient disturbances in cere- 
bral circulation in elder individuals), generalized asthenia 
and others were indications for re-admission to the hos- 
pital. No distinct correlation with dose level or severity of 
prior ARS could be demonstrated in this small group. 


Surgery was performed on one victim (exposed to a dose of - 


1.3 Gy) for hypernephrosis. One patient with acute radia- 
tion sickness (3.6 Gy dose) expired in Kiev in the 5th year 
after the accident. He had previously suffered from 
chronic bronchitis and pneumosclerosis. Myelocytes 
appeared periodically in his blood. Bone marrow had not 
been examined. No autopsy was performed. In our 
opinion, the cause of death indicated by local physicians 
(questionable radiation sickness, leukemia) was not well- 
reasoned. Another patient 80 years of age (dosage of 
radiation unknown) also expired in Kiev from gangrene of 
the lower left lobe of the lung complicated by pleural 
empyemia, in the presence of marked manifestations of 
atherosclerosis. Locally, he was diagnosed has having 
grade II ARS? 
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We were able to establish a link between diseases that 
developed in the first 2-6 years and exposure to radiation 
in only four of the several hundred EAS participants (all in 
1986). One of these four had a diagnosis of melanoma at 
the site of dermatitis caused by beta radiation, another had 
acute myeloleukemia after exposure to a partially deter- 
mined dose of radiation in excess of 0.25 Gy, and two had 
lung cancer in the presence of destructive complicated 
bronchitis that had progressed from the first few weeks of 
working at the CNPP. However, the link between these 
illnesses and irradiation is debatable, as indicated to us by 
international experts. 


As a result of investigation of recovery processes in blood, 
it was determined that their dynamics are consistent with 
our prior experience in examining and treating patients 
exposed to an analogous dose level (G. P. Gruzdev, L. A. 
Suvorova, A. §, Chistopolskiy). Perhaps there was some- 
what longer persistence than usual of moderate decline in 
red blood cell count in individuals with the most severe 
ARS. In the rest of the casualties, blood indicators reached 
baseline (normal) values within 6 months to 1-5 years, and 
the rate of recovery was related to radiation dose. Thus, 
the above data confirm the informativeness of criteria for 
retrospective assessment of radiation lesions such as extent 
of recovery of blood (after depression of hemopoiesis) | 
year after exposure to radiation. 


Persistent and, of course, progressive cytopenia was either 
unrelated to irradiation at all and therefore requires more 
precise determination of the nature of the developing 
intercurrent blood pathology, or else requires eliciting 
other somatogenic causes. As yet, we have not completed 
analysis of the role of internal diseases in development of 
asthenization and, conversely, the role of the psychogenic 
factor in expression and course of some somatic pathology 
or changes in some laboratory findings (at'\crogenicity of 
serum, hyperfermentemia, deviations of indicators of 
humoral and cellular immunity). 


Studies have been carried out of mental status and person- 
ality traits of individuals who work with sources of ion- 
izing radiation and patients with radiation sickness (O. V. 
Chinkina, F. §. Torubarov). It was shown that nonradia- 
tion factors, initial personality background, social motiva- 
tion and adequate job placement have a deciding effect on 
mental efficiency and victims’ self-appraisal of their phys- 
ical condition. Incidentally, unlike mental efficiency, 
changes in physical work capacity depend more on severity 
of prior radiation sickness. 


In assessing the efficacy of therapeutic measures in indi- 
viduals with ARS, it should be noted that the basic 
guidelines conformed entirely to the concepts that have 
developed in clinical practice and current views of inter- 
national organizations and research institutions in coun- 
tries that have had experience in treating such patients. 
These basic guidelines included: replacement of cell deple- 
tion caused by depression of hemopoiesis; prevention and 
treatment of diverse infectious complications; correction 
of impaired functions of different organs and systems; 
recovery from lesions to the integument and mucous 
membranes; psychological support of victims with gradual 
and controlled expansion of their regimen. 
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Although there were some modifications in the set of 
therapeutic measures (use in some cases of growth factor, 
thrombocyte suspensions taken from patients during 
latency period of sickness, plaamohemabsorption, oxygen 
and barotherapy), the basic treatment protocol remained 
unchanged. Thanks to immediate comprehensive aid 
given by the world community, including the help of Mr 
Hammer, we were provided with a broad spectrum of 
anti-infection agents, kits for typing donor and recipient 
bone marrow, we were able to carry out the T-depletion 
procedure, we had automatic devices for extensive bio- 
chemical tests, etc. For this reason, I take this opportunity 
to thank once again our own and foreign colleagues and 
other volunteers who gave us effective assistance in those 
difficult times. 


The results of treatment of victims with the bone-marrow 
form of ARS were quite satisfactory. But this cannot be 
said of individuals with total or extensive skin lesions. 
Thus, 19 out of 27 patients died of such lesions. Even if 
they did not present with other manifestations of radiation 
sickness, they were all in the category of cases with fatal 
skin burns. Of the 20 patients with grade III ARS, 14 
survived, and 2 of them did so after exposure to doses in 
excess of 6 Gy. The dose to the skin was at least 10-20 
times higher than the mean for the body, i.e., it constituted 
80-280 Gy. Radiation pneumonitis was diagnosed in eight 
cases. They had been exposed to over 8 Gy over the entire 
body and presented with the pulmonary distress syndrome 
of adults, i.e., pathology typical of burn sickness. Involve- 
ment of the small intestine as an independent clinical 
syndrome was observed among causes of death in patients 
exposed to over 8-10 Gy radiation. Other secondary com- 
plications demonstrated in gastrointestina! organs (hemor- 
rhages, ulcers) were typical of a broader range of patients 
and doses. 


Pathology of other organs, aside from the main ones (skin, 
small intestine, hemopoietic system, lymphoid tissue) and 
critical systems after exposure to doses of up to 14 Gy was 
nonspecific and its severity was related to time of death (T. 
G. Protasova, T. 1. Davydovskaya and V. B. Boguslavskiy). 
Signs of regeneration of hemopoiesis were demonstrated 
for the entire range of doses among those who expired at 
later postradiation stages. In some cases, complications 
arising during treatment were the cause of death to a 
certain extent, in particular, fatal hemorrhage in the chest 
and abdominal cavity with vascular trauma sustained 
during catheterization, secondary illness and rejection 
syndrome after bone marrow transplantation, allergic 
shock in response to blood transfusion (one case of each of 
these conditions). No serious illness leading to death was 
observed within the elapsed time, with the exception of the 
case described above. 


Long-term follow-up (30-40 years) of patients with ARS 
enabled us to observe rather diverse outcomes that did not 
influence formation of any consistent structure. Among 
those observed for a long time, one died of chronic 
myeloleukemia, three of myocardial infarction, hemor- 
rhagic insultus and hepatitis. Tumors of diverse localiza- 
tion developed in three people. Of course, one cannot draw 
any conclusions from such a small number of cases. 
Incidentally, we know from foreign sources that the group 
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of ARS cases among all victims of the atomic bombing of 
Hiroshima and Nagasaki was not singled out, and all 
comparisons were drawn solely according to magnitude of 
radiation dose. 


There are many (over 100) publications in the Russian 
literature and abroad dealing with the nature and distinc- 
tions of radiation lesions that occurred as a result of the 
CNPP accident. On the basis of existing experience in 
diagnosing radiation lesions and treatment of victims, 
some additions have bene made to the instructive- 
methodological text and manual. Several monographs and 
reference books prepared on the basis of Russian material 
by international and national organizations and scientists 
in different countries contain relevant sections. Our expe- 
rience is trusted by the international community and there 
are no objects to our basic theses. 


Another aspect of the Chernobyl! tragedy is more compli- 
cated and debatable. I am referring to the extensive Rus- 
sian and foreign observations of individuals involved in 
accident situations, but within the range of radiation doses 
that cause acute or chronic radiation sickness. These data 
pertain to individuals who were in the zones of accidental 
emissions from enterprises in the atomic industry and 
proving grounds, in regions where nuclear weapons are 
tested, as well as those who worked for a brief time under 
the worst conditions at the first nuclear power enterprises. 
The spectrum of deleterious factors, time of their action 
and dose levels were rather diverse. The results of well- 
organized epidemiological studies are used by interna- 
tional organizations (WHO, UN SCEAR [Scientific 
Committee on the Effects of Atomic Radiation, ICRP) in 
order to elaborate standards, determine loss, choose fun- 
damental parameters for assessing hazard of irradiation 
according to so-called stochastic effects (development of 
tumors, effect on offspring, genetic consequences). 


There were various types of studies: immediate sections, 
retrospective and, less often, prospective programs, overall 
and cohort observations. This depended on the tasks set 
forth and actual feasibility of studies (presence of equiva- 
lent prior observations or baseline data; fullness of dosim- 
etric data, etc.). As applied to the post-Chernobyl 
situation, two very different groups of test subjects were 
singled out. The first consists of population samples and 
control populated centers the formation of which was not 
always purposeful, individuals examined fox the first time 
by specialists and with use of paraclinicl methods, victims 
involved in EAS and treated in hospitals, as well as 
individuals with the same occupation (motor vehicle 
drivers, helicopter pilots, and others). International 
experts concluded in 1991 that most of these studies were 
performed poorly, and this “led to confusing or contradic- 
tory results.” The following were mentioned among the 
causes for this: poor equipment, lack of scientific informa- 
tion and inadequate number of well-trained specialists. 


We believe that such studies are warranted, but when they 
are carried out the following requirements must be taken 
into consideration: selection of comparable groups of test 
subjects, proper analysis of the entire set of factors (rather 
than one, tendentiously chosen for any dose level), knowl- 
edge of medicodemographic indicators typical of a given 
region (group of individuals), mandatory selection of test 
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parameters consistent with the time and level of doses. 
Particularly rigid requirements (on the order of interna- 
tional expert evaluation for the Chernobyl accident or in 
selecting data for reports of the UN SCEAR on radiation 
carcinogenesis) are imposed on instant tests (such as 
sections) or retrospective tests totaled for several years of 
studies. It should be noted that only a few of the vast 
number of reports meet the above requirements. 


The second group consisted of individuals who had under- 
gone rather thorough clinical examination with use of 
modern diagnostic methods, as noted not only by our 
specialists, but also international experts. In their opinion, 
examination and analysis of findings were carried out 
“thoroughly and competently.” In most cases the data 
were corroborated by subsequent verification. 


I should like to call attention, in this regard, to publica- 
tions dealing with dynamic observation of large, deliber- 
ately selected population groups in Kaluga Oblast. They 
provide a general evaluation of medicodemographic indi- 
cators for the nation as a whole, as compared to those for 
the oblast; they submit information about dynamic obser- 
vation of victims before and after the accident, the infect 
of distorting factors (with the exception of blood findings). 
The results of studying thyroid pathology are of special 
importance. There was no consistent demonstration of 
rare pathological conditions of this organ in the group of 
victims whose thyroid was exposed to a maximum dose of 
radiation. 


Published works also offer a critical assessment of data on 
comparison of predicted and real dose levels, which 
enables us to fully explain the lack of radiation-caused 
changes in the health status of those exposed to irradiation. 
Such information is of exceptional importance, since it 
confirms the general tendency in summarizing the results 
of carrying out the 1988-1992 research program for the 
study of sequelae of the CNPP accident and to overcome 
them. This program was developed by the staff of the 
Chernobyl Goskom, which is presently preparing a unified 
State program for protection of RF population against the 
effects of sequelae of the Chernoby! disaster for 1993-1995 
and the period up to 2000. 


Unfortunately, we do not have such generalizations con- 
cerning Bryansk Oblast, which was the most stricken in 
Russia. Nor is there information concerning regions with 
similar dose levels.in other CIS states (Ukraine and 
Belarus). Yet such data would be of exceptional impor- 
tance to understanding of the distinctions and causes of 
development of various pathological states, for example, 
thyroid tumors in children, iron-deficiency anemia, 
lymphadenopathy and mental diseases described in the 
periodical, VRACH [Physician] in 1992. 


Very many publications are on the wrong track, without 
appropriate physiological evaluation of variability of indi- 
cators, particularly those submitted by biologists who do 
not have clinical training and for this reason underesti- 
mate the effects of a number of aggravating somatic and 
other factors causing changes that authors attribute to the 
consequences of irradiation. 
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Finally, we should like to offer our point of view on yet 
another matter that is currently being discussed exten- 
sively. I am referring to the excessively broad use of the 
concept of radiophobia. In the first place, in our opinion, 
rational alertness as to the danger of effects of real radia- 
tion levels is justified. However, inability to distinguish 
between real and imagined danger is most often due to 
ignorance in this field of some medical workers, as well as 
the corps of deputies, administrators and reporters. If the 
matter were explained to such people, most of them would 
gain better understanding. It is more difficult to compre- 
hend for individuals directly involved in a radiation situ- 
ation. They often hear only what they want to hear in the 
search of a solution to a difficult situation. We refer first of 
all to the claim for social assistance, benefits, and compen- 
sation for the sociopsychological loss they have sustained. 
People are uncertain about the future, they fear for their 
fate and the fate of their children. 


Social tension is increased by the existence of unsatisfac- 
tory and poorly conceived legislative acts and mechanisms 
for their implementation, publication in the press of arti- 
cles that presume to be sensational, and texts of scientific 
discussions that have become the legacy of an uninformed 
society. All this extends even more that route toward 
adequate public perception of “life with radiation,” and 
makes it difficult to maintain optimum behavior under 
such conditions. We need to patiently educate the public, 
giving them truthful but carefully thought out information 
about the consequences of exposure to radiation factors. 
For this reason it is so important for scientists working in 
the field of radiation medicine to adhere to the principles 
of scientific and civil ethics, since the social reaction to 
decisions and mistakes in this discipline is rather large. 


On the whole, the program for research in 1993 convinces 
us of the desirability of pursuing only a limited range of 
scientific research and the priority of practical, sufficiently 
validated medical measures. Incidentally, data have been 
obtained which confirm that the dose level to which the 
public is really exposed is very low, and that it could be 
somewhat higher only among a narrow circle of people. 
According to the guideline for decisions as to doses to be 
prevented, we should observe recovery processes with 
diminishing dose rates on the basis of immediate, 
including subclinical reactions. This is also confirmed by 
direct observations. 


There is a small group of individuals with real effects of 
iodine isotopes among the large number of EAS partici- 
pants at the Chernobyl NPP (26 April 1985 to 10 May 
1986). There are also few people (less than 10 percent) in 
whom the radiation doses could have been higher, 
according to both regulations (25 rem/86) and unrecorded, 
to which they were exposed within short periods of time. 
Dynamic, purposeful studies should be carried expressly 
on these individuals (with appropriate groups for compar- 
ison), which would correspond best to the second decade 
from the time of the accident. “Leveling” the obtained 
data among millions of individuals involved in the acci- 
dent situation could only lead to leveling of true indicators, 
and by no means would it lead to a true assessment of the 
radioactivity phenomenon as assumed by some 
researchers who were governed by the non-threshold con- 
cept that an effect is theoretically possible with any dosage 
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(proportionately to the collective dose). According to data 
in the literature (without indications of dose levels), it is 
just as fallacious to make judgments about possible distur- 
bances in the most radioresistant organs and systems 
(organic lesions to the nervous system, heart, kidneys, 
suppression of immunity, etc.) with the existing radiation 
doses known to be less likely to cause changes even in 
highly radiosensitive organs and tissues. 


Thus, we concur entirely with WHO experts who worked in 
our country in June of 1989, to the effect that only scientists 
without sufficient experience in the study of sequelae of 
irradiation attribute the diverse biological and medical 
deviations strictly to the effects of radiation. The latter 
cannot be ascribed to irradiation, particularly when the 
initial morbidity rate is unknown. Most probably, the devi- 
ations are the consequence of psychological factors and 
stress. One cannot blame radiation for them. This not only 
increase psychological pressure on people and provokes 
additional stress effects on their health, but also destroys 
faith in the competence of specialists in radiation safety. 


Organization of Medical Care of Radiation Injuries 


947C0448D Moscow VOYENNO-MEDITSINSKIY 
ZHURNAL in Russian No 4, Apr 93 (signed to press 
12 Apr 93) pp 22-27 


[Article by Professor V. T. Ivashkin, corresponding 
member of Russian Academy of Medical Sciences, Maj 
Gen Med Serv, A. Ye. Baranov, doctor of medical sci- 
ences, N. M. Nadezhina, candidate of medical sciences, 
and A. V. Barabanova, docior of medical sciences; UDC 
614.2:616-001.281.29-085] 


[FBIS Translated Text] The international community has 
accumulated much experience in the last few decades in 
eradicating the sequelae of accidents related to breakdown 
of technologies and infraction of rules for operating radi- 
ation sources. A distinction is made between minor inci- 
dents and large scale radiation accidents. 


Minor incidents include instances when an individual (or 
a small group of people) comes into contact, immediate 
and/or at a minimal distance, with a source of external 
gamma, beta-neutron or x-radiation followed by develop- 
ment of acute radiation sickness (ARS) and/or local radi- 
ation injuries (LRI). We should also include in this cate- 
gory contact of a victim with an open source of radiation 
when radioactive substances hit the skin and mucous 
membranes and/or when they penetrate via the gas- 
trointestinal tract, injured skin, or respiratory organs. 


Large scale radiation accidents occur as a result of damage 
to the active zone of a nuclear reactor, emission from the 
storage pit of radioactive waste, testing or use of atomic 
weapons. 


According to the international scale of nuclear events, 
incidents include situations where: 


—in the first place there has been external emission of 
radioactive substances in excess of the established cri- 
teria, which leads to exposure of a certain number of 
individuals beyond the limits of the site to radiation in 
doses that exceed the ones allowed for the public 
according to NRB [radiation safety standards}, 
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—in the second place, usually higher levels of radiation 
and/or contamination are observed at the site when 
there is an equipment malfunction or operational situ- 
ations when personnel are overexposed to radiation 
(personal doses exceed 50 mSv'), 


—in the third place, failure of safety systems could lead to 
accident situations or safety systems cannot prevent an 
accident under certain circumstances, 


—in the fourth place, technical abnormalities occur that do 
not have an immediate effect on safety of the plant but 
make it necessary to re-evaluate protection measures. 


According to the same scale of nuclear events, there are 
different descriptors for accidents. A distinction is made 
between: 


—mazjor accident with external emission of iarge amounts of 
material from the active zone of the reactor, consisting of 
a mixture of short- and long-lived radioactive fission 
products (radiologically equivalent to more than tens of 
thousands of TBq’ ('*'I), with the possibility of develop- 
ment of acute radiation lesions and negative conse- 
quences in people over a vast territory with severe and 
— negative results to the economy (Chernoby]l, 
1986); 


—-serious accident with external emission of fission products 
(radiologically equivalent to thousands to tens of thou- 
sands of TBq '*'I) and limited extent of adverse effects on 
health when regular measures are carried out fully as 
provided by appropriate plans in case of accident; 


—accident with insignificant risk beyond the site, when 
emission of radionuclide fission products amounts to 
several thousand TBgq for '*'l), and the set of measures 
to attenuate the consequences of the accident situation 
must be carried out in its entirety, in particular, restric- 
tion of access to the accident zone, sheltering the public 
at the places of their residence and/or evacuation, in 
order to lower the probability of adverse effects on 
human health; 


—accident mainly within the limits of a territory, or directly 
an installation, but with which external emission of 
radioactive substances could lead to irradiation of the 
least protected people beyond the site in a dosage of 
several mSv; rare acute and chronic immediate effects 
are unlikely but possible, and they are due to exposure of 
some individuals to doses on the order of 1 Sv, and there 
is a higher risk of polyetiological long-term sequelae, 
among which radiation is only one of the elements. 


Examination of individuals exposed to the accident situa- 
tion and assessment of their health should lead to several 
important conclusions that can be correlated with the data 
pertaining to postaccident radiation situation that pre- 
vailed for a group of people or individual victims. On the 
basis of conventional rules, one must, first of all, evaluate 
whether the subject is in good health or essentially healthy, 
whether or not he was exposed to ionizing radiation and to 
what dose level. Depending on this, one refers to involve- 
ment in the accident situation, or somatic disease unre- 
lated to the accident, or acute radiation sickness (with 
indication of the main etiological factor, severity and 
homogeneity of injury), or combined radiation injury 
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(with indication of harmful factors, prime factor). In any 
event (with irradiation), the subjects may be in good health 
or essentially healthy at a specific time. Dates for subse- 
quent examinations are indicated. 


The symptomatology of ARS and local radiation injuries 
depends on dosage, energy of radiation and localization of 
injury. At the present time, we have rather complete 
information about the main clinical signs of ARS and LRI 
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varying in severity, as well as dynamics of clinical symp- 
toms in the first 8 days after irradiation (Tables |, 2, 3). It 
is extremely important to prognosticate victims’ work 
capacity at different postradiation stages in order to know 
how long they will be able to perform their duties (Table 4). 
This would minimize the scope of sequelae and number of 
people exposed to excessive radiation. Work on this sub- 
ject was performed in several institutions. The table we 
used was developed by B. I. Davydov et al. (1989). 





Table 1. Clinical forms, severity and outcome of acute radiation sickness caused by relatively uniform external irradiation 


























Clinical form Dose, Gy Severity, outcome 
Bone-marrow 1-2 Mild (1)* 

2-4 Moderate (I1)* 

4-6 Severe (II1)* 

6-10 Extremely severe (iV)* 
Intestinal 10-20 Lethal on 8th-10th day 
Toxemic (vascular) 20-80 Lethal on 4th-7th day 
Cerebral over 90 Lethal on Ist-3d day 











*The incidence of lethal outcomes in the dose range of 2-10 Gy rises from 5 to 100 percent. They occur mainly in the Sth-8th week. 








Table 2. Clinical signs that permit prognostication of course of acute radiation sickness 




















Time after General signs, regard- Clinical symptoms after irradiation predominantly of 
irradiation less of localization of 
lesion 
extremities abdomen chest head 

24h Leukocytes over Primary erythema in Inconsistency between Inconsistency between Inconsistency between 
20x107/1, lymphopenia, first 5 h, progression severity of primary severity of primary severity of primary 
less than 0.5x107/I and addition of edema reaction and its later reaction and its later reaction and its later 

onset onset onset 

Primary erythema of Primary erythema of Primary erythema of 

abdominal skin, 6-12 chest skin, 10-12 h; body surface, 3-4 h; 

h; diarrhea, 4-6 times a | tachycardia, over 100/ rheoencephalogram 

day min; arterial hypoten- and TsAS changes; 

sion; ECG changes impaired conscious- 

ness, enlargement of 
salivary glands; high 
amylase activity 

72h Lymphopenia, Persistence or increase Recurrent vomiting; no | Erythema of chest: Persistent primary 
0.2x107/1 in erythema and appetite; persistent tachycardia, more than reaction, persistent 

edema; appearance of erythema of abdominal | 100/min (disappear- facial erythema 
blisters skin ance of these symp- 

toms is not necessarily 

an indication of favor- 

able prognosis) 

8 days Persistent lymphope- Marked secondary Abdominal pain, alter- Tachycardia, over 100/ | Oropharyngeal syn- 
nia; neutrepenia, less erythema, edema and nating constipation and | min; arterial hypoten- drome (early, severe) 
than 1x107/1 blisters diarrhea; erythema sion; ECG changes 

may be absent 
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Table 3. Clinical manifestations of iocal radiation lesions to the skin, as related to exposure dose 
(short-term gamma irradiation) 

Phase of development of Severity and approximate radiation dose, Gy 
radiation trauma (radiation 
burn) 
mild (1), 8-12 moderate (II), 12-20 severe (III), 20-25 extremely severe, 26-30 or 
more 





Primary erythema 


Lasts a few hours (may be 
absent) 


From a few hours to 2-3 
days 


Marked in all victims 
(lasts from 3 to 4-6 days) 


Marked in all victims (no 
attenuation toward full- 
blown period) 





Latency period 


15-20 days after exposure 


10-15 days after exposure 


7-14 days after exposure 


None 





Full-blown period 


Secondary erythema 


Secondary erythema; 
edema of the skin; blisters 


Secondary erythema; 
edema of the skin; pain; 


Edema of the skin; pain; 











local hemorrhages; 
blisters; erosions; primary | necrosis 
radiation ulcers; suppura- 


tive infection 











Note: Diarrhea 4-6 times a day and/or impaired consciousness within the first 24 h are indicative of extremely severe injury: significant 
lymphopenia (down to no lymphocytes) by the 72d h is indicative of life-threatening severity of lesion; appearance of blisters by the 72d h is 


indicative of threat of early amputation. 








Table 4. Parameters for predicting probability of disability of victims due to effects of ionizing radiation 












































Dose Impairment of professional skills at indicated postradiation times, % 
minutes hours 
0.5 0.0 0 0 0 0 0 0 0 0 0 
1.0 0.0 0 0 10 0 0 0 
2.0 0.0 1 6 18 35 33 25 20 18 10 
3.0 0.0 2 11 28 50 59 57 45 38 33 
4.0 0.0 3 18 53 78 82 74 56 46 45 
5.0 0.0 6 30 66 85 91 87 73 55 60 
7.5 0.0 9 42 75 90 100 100 90 75 80 
10.0 1.0 11 54 84 95 100 100 100 95 95 
15.0 1.2 20 67 100 100 100 100 100 100 100 
20.0 1.5 25 82 100 100 100 100 100 100 100 
40.0 2.0 65 100 100 100 100 100 100 100 100 
60.0 4.0 100 100 100 100 100 100 100 100 100 



































After a radiation accident, medical care is rendered in 
three stages. Thefirst stage measures are carried out in the 
accident zone from the moment it occurs and for the next 
few hours and days. It is imperative to do the following: 
restrict as much as possible access to the site of individuals 
involved in eradicating the consequences; prevent if pos- 
sible any further irradiation of people situated in the 
immediate vicinity of the source of radiation during the 
accident; limit intake of radionuclides from contaminated 
skin, remove radionuclides from the body or reduce their 
deleterious effect; establish the order and means of trans- 
porting victims to medical institutions. 


To make a tentative estimate of individual dose of external 
irradiation, one must know: the source of radiation; radi- 
ation field according to calculations and actual readings; 
geometry of irradiation, in particular, distance between the 
victim’s body and source, as well as attenuating and 
scattering properties of components of protection against 
radiation; information about exposure time for each of the 


irradiation geometries. The optimum is availability of 
readings of a personnel dosimeter or several dosimeters 
placed on different parts of the body. However, the range 
of readings is often insufficient for accident conditions. 


Clothing and biological specimens, including teeth, hair 
and parts of fingernails removed after the accident, are 
sent for testing, which is carried out using electron 
paramagnetic resonance (EPR) and radioluminescence 
(RL). If there are neutrons among the radiation compo- 
nents, determination is made of induced activity of bio- 
logical elements (P, S and others). 


In the case of suspected internal irradiation, the composi- 
tion and approximate quantity of radionuclides that could 
have entered the body are estimated. For this, one must 
have information about presence of radioactive substances 
in an open form, their total activity, radionuclide compo- 
sition, maximum possible concentrations of radionuclides 
in the air or their quantity at work places. If possible, dose 
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rate of gamma radiation is measured near the victim’s 
body (near the thyroid, on the level of the anterior abdom- 
inal wall and inferior angle of the right scapula, as well as 
over wounds and other parts of the body if their contam- 
ination is suspected); data obtained from measuring beta 
and alpha activity of the entire body surface and victim’s 
clothing. Measurements on an SICh (spectrometer for 
measurement of gamma-emitting nuclides in the human 
body can be made only after removal of superficial skin 
contamination. 


Already at the first stage: smears are collected from the 
nose, open and/or injured skin (within the first hour after 
exposure to radionuclides before decontamination); skin 
and mucous membranes are decontaminated; superficial 
alpha and/or beta contamination is measured again to 
assess the amount of superficial contamination that could 
not be removed; samples of excreta, blood and washings 
are collected (when radioactivity of internal radionuclides 
constitutes | PGP*. Moreover, these data determine 
whether there is a need for local and systemic decontami- 
nation. The laiter is justified when radionuclide level in 
the body exceeds 10 PGP. Depending on the nature of the 
nuclide, stable iodine, inhalation of pentacin aerosols, 
ferracin injections are prescribed, and the contaminated 
wound is treated. Pulmonary lavage is carried out only by 
a qualified specialist when radionuclide level in the lungs 
exceeds 100-300 PGP. 


When carrying out triage, it should be borne in mind that 
radio-nuclide incorporation does not usually lead to devel- 
opment of early ARS symptoms and syndromes. The only 
exceptions are uniformly distributed nuclides, such as tri- 
tium or polonium. The level of external irradiation is a 
deciding factor. It is desirable to evacuate victims to a 
specialized hospital as soon as possible, continuing the 
measures aimed at curbing their clinical manifestations of 
the primary reaction; most often this is done 8-12 to 24-48 
h after irradiation. Individuals with combined injuries and 
infectious diseases, those exposed to a dose of >2 Gy of 
whole body and/or > 12 Gy local radiation are hospitalized 
first. 


Primary triage of victims is based in the vast majority of 
cases on results of biological dosimetry and very seldom 
those of physical dosimetry. Time of onset and frequency 
of vomiting are of the greatest diagnostic value among the 
early symptoms of primary reaction with ARS: once or 
twice 2-4 h after irradiation with mild ARS; frequent or 
uncontrollable appearing 10-20 min after irradiation with 
extremely severe acute radiation sickness. Liquid stool as a 
symptom of extremely severe ARS is diagnosticallly signif- 
icant only when combined with early and intense vom- 
iting. Primary erythema of the skin and hyperemia of 
mucous membranes of the mouth and nose develop only 
6-12 h after gamma-neutron irradiation and 12-24 h after 
gamma irradiation. Erythema of the face, neck, and upper 
chest appears with doses of 5-6 Gy; that of the abdomen 
and flexor surfaces of the hands and legs with 6-7 Gy, that 
of the back, and extensor surfaces with 7-10 Gy. Sialaden- 
itis and hyperamylasemia symptoms appear after whole 
body and local irradiation of the head in doses over 4 Gy. 


Whatever the radiation dose, early—within the first few 
days—thrombocyto-, erythrocyto-, leukocyto- and neutro- 
penia are atypical. Detection of the latter is indicative of 
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prior hemopoietic pathology or that they are symptomatic 
and require further identification. Overestimation of the 
role of radiation in their appearance is one of the common 
mistakes made by incompetent researchers. 


The absolute quantity of lymphocytes is usually counted 
18-24 h after irradiation: if there are more than 1000 
cells/ml blood, the subject is deemed essentially healthy 
(irradiation with very mild manifestations or without 
clinical signs of radiation sickness); a drop to 750- 
1000—probable mild ARS; 750-500—moderate, 500- 
250—severe, less than 250-200—extremely severe. In a 
hospital, duration of primary reaction and latency period, 
time at which minimal neutrophil and thrombocyte counts 
are reached are determined to pinpoint severity of ARS. 
The most accurate biological dosimetry method is the 
cytogenetic one, which permits detection of postradiation 
chromosomal markers (aberrations). Determination is 
made of incidence of dicentrics both in myelokaryocytes 
with direct reading in bone marrow smears at the early 
stages, and lymphocytes (stimulated with phytohemagglu- 
tinin) of peripheral blood or bone marrow, starting in the 
first postradiation hours. The findings are compared to 
calibration curves for donor blood specimens exposed to 
®Co. The method is reliable in the range of doses that 
cause typical forms of ARS. The margin of error grows 
appreciably with other doses. 


At the second stage, which is the most important for 
individuals with grades I-II] ARS, appropriate measures are 
carried out in a regional center within the first 3 days after 
the accident. Determination is made of uniformity of 
irradiation, level of doses absorbed in different parts of the 
hemopoietic system using conventional and karyological 
tests of bone marrow taken from such regions, as well as 
skin biopsy; analysis is made of development and severity 
of systemic and local primary reaction, dynamics of 
peripheral blood parameters and clinical symptoms 
(erythema, vomiting, diarrhea, and others). 


To pinpoint individual doses of external irradiation all of 
the measures of the first stage are carried out, unless they 
have already been performed. Using EPR and RL, speci- 
mens of clothing and biological materials are tested; then 
irradiation conditions are reproduced to scale with use of 
dosimeters that operate at real doses and dose rates, and 
tissue-equivalent phantoms of the human body; if neutron 
irradiation is suspected, blood samples are tested for 
induced 7“Na activity. It is desirable to send patients with 
grade III-IV ARS directly to a specialized center, bypassing 
the second stage. 


To assess individual doses of radiation from radionuclides 
on and/or in the body, dynamic readings are taken of 
radionuclide levels in the body and in samples with SICh, 
as well as readings of beta and alpha emitters in urine, 
blood and stool specimens. In addition, evaluation is made 
of actual and predicted doses according to models adopted 
for standard man (NRB 76/87), assigned destinations are 
checked for victims placed in groups—those exposed to 
radioactivity below or above | PGP; an individual pro- 
gram is carried out for estimating doses of irradiation 
exceeding a radioactivity level of 10 PGP (with continued 
systemic blocking therapy and measures to accelerate 
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excretion of radionuclides, periodic readings of radionu- 
clide content on SICh, collection and measurement of 
samples); radionuclide content of the skin and levels of 
their incorporation from the skin into the body are mea- 
sured in order to make decisions as to use of more invasive 
methods (resection of contaminated sections and segments 
of the body) in order to remove radioactivity deposited in 
the skin. It is better to do this at a specialized center. 


The measures of the third stage are carried out in a 
specialized center that has appropriate experience and 
capabilities for diagnosing lesions and for complete treat- 
ment of victims. It covers the entire period of development 
and course of ARS (2-3 months) and LRI (up to 6 months). 
There determination is made as completely and accurately 
as possible of dose level and distribution using all well- 
known methods; all necessary therapeutic steps are taken, 
including reconstructive and plastic surgery, pathomor- 
phological and biophysical tests, patient rehabilitation, 
including sociopsychological adjustment; assessment is 
made of immediate outcome of ARS and LRI, as well as 
work capacity of victims and feasibility of optimum job 
placement; thanatogenesis (in lethal cases) is analyzed. 


To estimate individual doses of internal irradiation, the 
measures started in the first and second stages are con- 
tinued, if they were not performed at preceding stages 
(when it is expedient to carry them out within a specific 
period of time), there is also continuation of running the 
individual program for evaluation of irradiation doses for 
individuals in whom internal radioactivity exceeds 10 
PGP (systemic blocking therapy and accelerated elimina- 
tion of radionuclides, periodic collection and testing of 
urine, blood and stool samples, SICh readings); agents are 
given that accelerate nuclide elimination (pentacin in the 
case of transuranium elements). 


Outcomes of sickness are determined by the end of the 
2d-3d month. The following may occur: complete clinical 
recovery; recovery with a defect that limits his work 
capacity to some extent or other; unfavorable outcome 
with progression of sickness or development of complica- 
tions leading to death. Its causes are: incomplete restora- 
tion of hemopoiesis and development of infectious 
complications, sepsis, severe multiple-organ insufficiency 
and metabolic disorders in the case of extensive radiation 
burns, local lesions to vital organs in the case of incorpo- 
ration of large quantities of radionuclides (in the liver, 
kidneys), breakdown of critical organ, the thyroid, with 
incorporation of very large amounts of radioiodine. 


In the case of exposure to radiation that did not lead to 
radiation lesion, the general or professional work capacity 
may be limited. We are referring to the need to compensate 
for functional impairment of organs and systems related to 
prior somatic diseases or excessive dose of accidental 
irradiation (of professionals). In the presence of mild ARS, 
most patients recover within 3 months. However, in some 
cases, work capacity remains diminished due to astheniza- 
tion or more intense vegetovascular dysfunction, mainly in 
the presence of prior internal pathology. The personality 
set and social motivation of the patient and judicious job 
placement are very important in this regard. With mod- 
erate ARS, physical capacity is insignificantly diminished 
as a rule at the times indicated (less often they become 
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disabled due to a local defect in a limb or cataract), mental 
faculties are sometimes limited, but without clear-cut 
relationship to dose level or severity of sustained radiation 
sickness. 


Military personnel and civilians who participated in erad- 
ication of sequelae of radiation accidents, as well as 
residents of regions with a level of radioactivity thai 
corresponds to contaminated zones according to the gov- 
ernment decree (radionuclides of cesium, strontium, and 
others), are registered in the All-Russian Medical- 
Dosimetric Register (Military Medical Academy imeni S. 
M. Kirov, St. Petersburg) or State Medico-Dosimetric 
Register of the Medical Radiological Research Center, 
Russian Academy of Medical Sciences (Obninsk). All 
individuals with the diagnosis of acute radiation sickness 
and local radiation lesions must be on a special list and 
subject to further observation in the register of the 
Institute of Biophysics, RF Ministry of Health. 


At the present time, the register concentrates the experi- 
ence of the clinic on investigation of 141 radiation inci- 
dents, 904 people involved in them and 429 cases of ARS. 


Clinical measures are aimed at compensation and restora- 
tion of organic and systemic functions impaired for dif- 
ferent reasons, as well as detection and prevention of 
long-term sequelae of irradiation. The main ones are 
hemoblastosis, malignant neoplasms of non-hemopoietic 
organs and radiation cataracts. Detection as early as pos- 
sible and prompt treatment of intercurrent neurosomatic 
diseases are desirable, and would improve the health of 
this group of individuals. Positive results from such mea- 
sures with increase in life expectancy have been reported 
in Japan concerning casualties after the atomic explosion. 


Footnotes 


1. The sievert (Sv) corresponds to | J/kg and is the unit of 
equivalent radiation dose of transmitted irradiated 
substance. 


2. The becquerel (Bq) is the unit of activity of a substance, 
and it corresponds to one decay per second; | curie (Ci) 
is equivalent to 3.7x10'° Bq. 


3. PGP is maximum [allowed] annual intake of radionu- 
clides for professionals. 


Program of Mandatory Medical Insurance in the 
Context of the Reform of the State System of 
Health Care 


947C0438A Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No I1, 1993 
[manuscript submitted 11 Jan 93] pp 3-5 


[Article by V. Yu. Semenov, V. M. Shipova; UDC 
614.255.5(470)] 


[FBIS Abstract] The reform of domestic health care, which 
began in 1988, is now making the transition to the use of 
the principles of medical insurance. Medical insurance is 
being introduced against the backdrop of a health-care 
system that is based on a “public solidarity” in which the 
rich and the healthy paying for the poor and the infirm; on 
medical care that is either free or, for the most part, free; 
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on equal access to medical care; and on medical care whose 
services are not based on the size of the insurance pre- 
mium paid in. The system of state health care, however, 
has proven to be ineffective, and the reform aims at least 
preserving the level of care currently provided, while at the 
same time attracting additional sources of finance, using 
resources efficiently, and making medical workers more 
responsible for the volume and quality of the work they do. 
The Law on Medical Insurance specifies the creation of 
two basic sources of finance: health-care funds, and med- 
ical-insurance funds. The main objective of the insurance 
funds is to use the money paid in by the insured to finance 
medical care for the insured. The objectives of the health- 
care funds are broader and include the financing of certain 
types of medical care for the populace. The list of the types 
of medical care covered by the program for mandatory 
insurance also includes certain types of care that must be 
financed by the health- care funds, i.e., care for tubercu- 
losis, mental illness, venereal disease, AIDS, and various 
extremely dangerous infections. The Law on Medical 
Insurance stipulates that the state shall shoulder the 
responsibility for setting up the base program for manda- 
tory insurance, which guarantees the populace a given level 
of access to medical care paid for by the contributions to 
the mandatory medical insurance. References 10: 
4 Russian, 6 Western. 


The Work of the Information Service for Higher 
Education Medical Institutes 


947C0438B Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No 11, 1993 
[manuscript submitted 18 Jun 92] pp 28-30 


[Article by O. Yu. Smirnov, Procedural and Information 
Support Group for the Scientific Research Center at the St. 
Petersburg Medical Institute imeni I. P. Paviov; UDC 
614.2:378.661] 


[FBIS Abstract] The Division of Medical-Science Informa- 
tion—now called the Procedural and Information Support 
Group—was set up in 1979 at the St. Petersburg I. P. 
Pavlov Institute. The group’s work in recent years has 
consisted in establishing and maintaining ties with various 
information agencies for the purpose of using their 
archives to meet the informational needs of the scholars 
and specialists of the Pavlov Institute. The group main- 
tains subscriptions to indexes of foreign medical journals 
at the State Central Medical Science Library and orders 
copies of articles from the journals. The group also sub- 
scribes to the journals themselves when requested to do so 
by institute staff members. Over the last six or seven years, 
the group has used the computerized data bases of outside 
organizations such as the Academy of Sciences Library. 
Nevertheless, the group’s work is not sufficiently comput- 
erized to meet world standards. The group not only needs 
better and newer computer hardware, but also must make 
use of the newest technologies associated with such hard- 
ware. Work has gotten under way at the institute to create 
a data base and a computerized information-retrieval 
system for the subject area of stomatological implantation. 
The process is slow, and to date, the data base contains 
only 240 documents, 75 percent of which are foreign 
publications. References 14: 9 Russian, 5 Western. 
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Restate Sates Among the Populace of North 
Osetian SSR 


947C0438D Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOY FEDERATSII in Russian No 11, 1993 
[manuscript submitted 13 Aug 92] pp 31-32 


[Article by O. N. Gurtsiyev, V. K. Kazak, Department of 
Social Hygiene and Health Care Organization, North Ose- 
tian Medical Institute; UDC 313.13(470.65)] 


{[FBIS Abstract] The authors of the paper performed a 
retrospective analysis of morbidity rates among the popu- 
lation of the republic (which numbers 650,000) for the 
period 1986-1990. The data they obtained made it possible 
to compare morbidity levels and structure among the 
residents of industrial and nonindustrial areas of 
Vladikavkaz, as well as among the residents of rural areas. 
Gurtsiyev and Kazak noted a general rising trend in 
morbidity. There was an increase of 35 percent in individ- 
uals with first-time diagnoses. That figure was even higher 
for certain classes of illness: first-time diagnoses for dis- 
eases of the nervous system and sensory organs rose 
twofold; for diseases of the osteomuscular system and 
connective tissue, by 83 percent; for the respiratory organs, 
by 36 percent. Morbidity among children, although rising 
slower than among adults, increased by 20 percent. The 
highest figures for morbidity involving temporary dis- 
ability were among workers in the gas industry (139 cases 
per 100 individuals), agricultural and automotive 
machine-building (142/100), and the woodworking 
industry (136/100). By and large, respiratory disease 
accounted for the largest share of morbidity with tempo- 
rary disability (45 percent); circulatory disease followed, 
with 10 percent; diseases of the osteomuscular system and 
connective tissue were third, at 8 percent; and disease of 
the nervous system and sensory organs placed fourth, at 
about 7 percent. References 7 (Russian). 


Social Protection of Aral Region Residents 


947C0443A Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 4, Apr 93 pp 72-73 


[Article under the rubric “Current Events’’] 


[FBIS Translated Text] Let us recall that the Law of 
Kazakhstan Republic “On social protection of citizens 
affected by the ecological disaster in the Aral region” 
includes a classification of ecologically troubled territories 
in the Kazakhstan portion of the Aral Sea region in order 
to discern the most important items in the document that 
we Shall be discussing here. Three zones have been defined: 
ecological disaster’ zone (Aralskiy and Kazalinskiy rayons 
of Kzyl-Orda and Chelkar-Aktyubinsk oblasts), ecological 
crisis zone (rayons of Kzyl-Orda Oblast, other than those 
mentioned above, and the city of Leninsk with adjacent 
urban centers), and ecological precrisis zone (Bayganin- 
skiy, Irgizskiy, Mugodzharskiy, Temirskiy rayons in 
Aktyubinsk Oblast; Arysskiy, including the city of Turke- 
stan, and Chardarinskiy rayons in South Kazakhstan 
Oblast; and Zhezdinskiy Rayon in Zhezkazgan Oblast). 


Concurrently, the Cabinet of Ministers was asked to elab- 
orate the mechanism for implementation of this law, as 
expressed in the government decree No 1057 dated 17 
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December 1992. To offer social support of the public 
residing in the zone of ecological disaster, this document 
directs the heads of administrations of Aktyubinsk, Zhez- 
kazgan, Kzyl-Orda, South Kazakhstan oblasts and city of 
Leninsk, and the ministries of labor and social protection 
of the public to implement several steps as of | January 
1993 for the ecological disaster zone and | July 1993 for 
the zones of ecological crisis and ecological precrisis. In 
particular, we are referring to wages, pensions, grants [or 
scholarships) and aids with use of a different index 
according to zone: 1.5 for the ecological disaster zone, 1.3 
for the ecological crisis zone and 1.2 for the zone of 
ecological precrisis state. 


According to the decree, additional paid leave is granted 
over and above the leave provided for working in delete- 
rious conditions (12 calendar days for the ecological 
disaster zone, 9 for for the ecological crisis zone, and 7 for 
the zone of ecological precrisis state). In addition, there are 
provisions for annual financial aid for recovery of health in 
the amount of | month’s wage rate or salary in addition to 
existing payments. 


The ministries of social protection and health, as well as 
heads of the above-mentioned administrations must pro- 
vide the following as of | January 1993 for the ecological 
disaster zone and | July 1993 for the other two zones: 
provide for maternity leave in specialized institutions 
beyond the limits of the ecological disaster zone; issue a 
one-time grant upon birth of a child equaling 4 times the 
minimum wage; reimbursement for 50 percent of the cost 
of products obtained for children on clinic records; free 
annual health care for children (when medically indicated) 
in specialized children’s institutions of the medical and 
sanatorium types and other health-improving institutions; 
free travel within the republic together with a sick child for 
treatment (including sanatorium-resort therapy) upon 
referral by a medical institution and, if it is impossible for 
the child’s mother to travel, this order extends to the 
person accompanying the child. 


The ministries of social protection, health, labor and heads 
of the above-mentioned administrations must provide the 
following as of | January 1993 to individuals affected by the 
ecological disaster: drugs (when prescribed by a physician); 
manufacture and repair of dentures (with the exception of 
those made of precious metals) at a 30 percent discount; 
priority in receiving travel passes from place of residence or 
work to sanatoriums and resorts (when medically indi- 
cated); cost-free ownership of occupied housing; 50 percent 
discount on established payments for use of heat, water, gas, 
electricity, and for those living in buildings without central 
heating a 50 percent discount on the cost of fuel acquired 
within standard limits, as established for sale to the public; 
interest-free loans for individual or cooperating housing 
construction with 50 percent repayment. 


As of | July 1993, individuals affected by the ecological 
crisis must be granted a 20 percent rebate on prescription 
drugs and dentures (with the exception of those made of 
precious metals). There are also provisions for annual 
travel passes to sanatorium and resort establishments and 
other benefits, granted at the place of work or residence 
(when medically indicated). 
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It is stated in the decree that the Health Ministry, heads of 
administrations of Aktyubinsk, Zhezkazgan, Kzyl-Orda and 
South Kazakhstan oblasts, and the city of Leninsk must 
provide as of 1 January 1993 an increase in standard 
allocations for upkeep of medical institutions per resident of 
ecological disaster zone by 1.5 times, and as of | July of this 
year by 1.15 times for the ecological precrisis zone, with 
allocation of specialized medical equipment, drugs, uni- 
versal clinical examination of region’s inhabitants, medical- 
sanatorium and medical-social assistance at clinics, medical 
centers in the republic and other medical institutions when 
referred by appropriate health care agencies. 


The decree stipulates that the Ministry of Finances will 
provide the necessary allocations in shaping its 1993 budget 
for Aktyubinsk, Zhezkazgan, Kzyl-Orda, and South Kaza- 
khstan oblasts to fund the measures called for in the law 
“On social protection of citizens affected by the ecological 
disaster in the Aral region.” The heads of oblast and Leninsk 
city administrations are asked to also use for such purposes 
the resources of local budgets. organizations and enter- 
prises, voluntary contributions and charitable assistance. 


There is another important factor that should be discussed. 
In drafting intergovernment agreements, the ministries of 
social protection, labor, health and State Economic Com- 
mittee will take into consideration the extension of bene- 
fits provided by law to citizens residing beyond the 
frontiers of the Republic of Kazakhstan who have been 
affected by the ecological disaster or ecological crisis in the 
Kazakhstan portion of the Aral region. 


The Cabinet of Ministers has issued concrete orders to 
several ministries and agencies, which are related to imple- 
mentation of the law concerning the Aral region. In par- 
ticular, draft statutes must be prepared and submitted for 
approval to the government prior to | February 1993 
concerning the procedures for changing the boundaries of 
different regions affected by the ecological tragedy (within 
the limits of the ecological disaster, ecological crisis and 
ecological precrisis zones), change in status of citizens 
affected by the ecological tragedy, as well as procedure for 
establishing (discontinuing) reimbursement of payments 
and benefits to the public for loss sustained to their health, 
in accordance with the approved status of citizens. 


This republic’s government has adopted a serious decree 
for protecting the health and social rights of residents of 
the Aral region, implementation of which must have a 
positive impact on the lives of all those involved in this 
ecological tragedy. 


Footnotes 


1. Translator’s note: This refers to severe drying up of the 
Arai Sea and pollution caused by industrial chemicals 
[pesticides] waste in waterways. 


Mother and Child Health 


947C0443B Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 4, Apr 93 pp 74-75 


[FBIS Translated Text] A female death occurs every 
minute in the world due to pregnancy, labor or abortion. In 
the next 10 years the number of women who can conceive 
will increase by one-third. If proper attention is not given 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















60 LIFE SCIENCES 


to greater concern about motherhood and family planning, 
more women will die in the next 10 years than in any other 
such period in history. 


Physicians must not allow this to happen. WHO, the 
World Bank and program for development of the UN are 
working to implement a global direction in medicine, 
‘Maternal Health.” Reduction of maternal mortality is a 
great task. It has dropped to an incredibly low level in 
Europe and North America. However, the indicators of 
maternal death rate in republics of Central Asia, including 
Kazakhstan (53-75/100,000 births) are still depressing. 
This figure is 6-10 times higher than, for example, in the 
United States. Success in that country across the ocean is 
attributable to three “whales”: advances in obstetrics, 
availability and safety of abortions, good family planning. 


Recently, a 5-day seminar was held in Almaty on problems 
of mother and child care. It was organized by the U.S. 
Agency for International Development, UNICEF and 
WHO. This seminar was held for specialists in obstetrics 
and gynecology from Central Asian countries and Kaza- 
khstan. Its purpose was to improve obstetric care, and 
teach high-level technology for lowering maternal deaths. 
Although the advances in modern obstetric care are 
obvious, it is important not to allow technology to elimi- 
nate human aspects that are an element of ancient, tradi- 
tional obstetric methods. Western specialists rediscovered 
the importance of procedures such as allowing women to 
move and assume a comfortable position during labor, 
possible advantages of parturition in seated position, 
importance of trusting relations and regular guidance to 
achieve satisfactory nursing. 


As the maternal death rate dropped in the West, increasing 
attention started to be given to abortion-related deaths. 
Poorly performed abortions, often illegal, could be more 
dangerous than normal labor, whereas vacuum aspiration 
in the first trimester of the gestation period is less dan- 
gerous than a term pregnancy and could be hundreds of 
times safer than traditional abortion methods. 


At the seminar, such matters as birth control and family 
planning were also raised. In developing countries with 
high maternal morbidity and mortality, such as Ethiopia, 
the latter is often the fastest and most effective means of 
lowering these indicators. Time and money are needed in 
these countries to improve the obstetric service. And in 
developed countries, such as Sweden, deliberate birth 
contro] will result in 40 percent decline in maternal mor- 
tality in this century. 


V. N. Devyatko—health minister of Kazakhstan, his dep- 
uties, chief specialists of the Health Ministry, prominent 
obstetrician-gynecologists, and pediatricians from research 
institutes, medical institutions, Chloe O’Hara (Washing- 
ton}—director of the expanded Wellstart program for 
breast-feeding, Gary Gleason (UNICEF)—health care con- 
sultant, Bevery Taker (Family Health International)— 
senior administrator of the program, Martin Wassen— 
vice-president and director of the project for demographic 
questionnaires, Paula Brayn (USAID)—health care 
adviser, Wellstart International president Audrey Naylor, 
Lynn Thomas (International Family Planning Federation, 
London), Jane Selvidge (Copenhagen)}—WHO regional 
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adviser for nursing and obstetrics, Ekrem Birerdink 
(UNICEF)—regional representative in Central Asian 
republics and Kazakhstan, and others participated actively 
in the seminar. 


The seminar participants commended the interesting 
paper delivered by Constance Bohon, member of the 
American College of Obstetrics and Gynecology. She ana- 
lyzed the similarities and differences in views on prenatal 
and pre-parturition medical observation. The speaker's 
task was to single out the forms of medical observation 
which reduce, according to general opinion, the number of 
negative outcomes of pregnancy and labor. 


Judith Rooks, member of the American College of Mid- 
wives and Nurses, offered an in-depth assessment of the 
risk of maternity. She submitted quite a few recommenda- 
tions in this direction. Here is one of them. In order to 
determine maternal death rates, each country must carry 
out studies, including identification of intercurrent factors 
that are causally (rather than only statistically) related to 
the immediate causes (for example, narrow pelvis as the 
cause of prolonged ineffective contractions, and prolonged 
contractions as the cause of hemorrhage and infection). In 
addition, Judith Rooks delivered a paper on medical care 
during labor, telling about the elements of effective in- 
labor care that are either omitted or minimally used in 
health care systems of Kazakhstan, Uzbekistan, Turkmen- 
istan and Tajikistan. Thus, the speaker noted that Central 
Asian women deliver babies in the absence and without the 
support of family and friends. Studies have shown that 
such support shortens labor and reduces the need for 
obstetric intervention, including Caesarean section. 


One of the important questions in obstetric practice is the 
treatment of anemia in women of childbearing age and its 
prevention. Mary Ann Anderson, health care adviser 
(Washington) devoted her paper to this topic. She 
described diagnostic tests for detection of iron deficiency. 


Statistics show that 40,000 children die every day on our 
planet due to insufficient or poor nutrition. At the sem- 
inar, J. Naylor, president and director of Wellstart Inter- 
national (San Diego, California) discussed the use of 
effective methods to save millions of children’s lives. 


These methods are known under the general name of 
KGKI—PPR. The expansion is: control and help in pop- 
ulation growth, hydration by mouth, nursing, immuniza- 
tion, family planning, education of women, distribution of 
food. These methods form the foundation of the Strategy 
for Child Survival. 


Audrey J. Naylor and Mary Ann Anderson also discussed 
nursing, level of milk production and maternal malnutrition. 


The seminar participants also commented on such com- 
prehensive papers as “Influence of the Environment on 
Breast Milk Infection” (Chloe O’Hara, Wellstart), ““Advan- 
tages of Family Planning and Its Effect on Health,” “‘Inter- 
national Experience and Directions of Development of 
Contraceptives” (Malcolm Potts, University of California, 
Berkeley), “Surgical Methods and Intrauterine Devices” 
(Alan Margolis, University of California, San Francisco). 
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There can be no doubt of the exceptional success of this 
seminar. The advice offered by international-class special- 
ists was highly appreciated by participants. They were 
models of an honest attitude toward the health of others, in 
particular, the health of women and their offspring. It is the 
goal toward which very many of our physicians should 
constantly strive. 


Nitrates, Juices and Children’s Nutrition 


947C0452A Moscow ZDOROVYE in Russian No 6, 
June 93 [Signed to press 11 May 93]pp 18-19 


[Article by Nataliya Savina] 


[FBIS Abstract] Galina Zhukova, from the Institute of Nutri- 
tion , discussed the hazards from nitrates in children’s nutri- 
tion and described the role of juices and careful use of fruits, 
berries and vegetables in diminishing these hazards. She 
mentioned the additional hazards encountered by bottle-fed 
babies and made suggestions for reducing these hazards. She 
discussed drinking water quality in the Moscow region which 
is below the maximal permissible level in nitrates content. 
She discussed the benefits from the use of juices, especially 
cabbage juice, and of berries in reduciug hazards from 
nitrates in food and recommended use of only those parts of 
vegetables which are low in nitrates. She discussed the role of 
the microbiogical status (i.e. the level of nitrate-reducing 
microorganisms in the gastro-intestinal tract of persons) in 
controlling the nitrates level in food. She discussed problems 
related to the presence of nitroseamines in fresh fish. She 
discussed test tape indicators for determining nitrates and 
mentioned some safe and reliable indicators (some harmful 
ones contain carcinogens). 


Basic Regularities of Infant Mortality in Region of 
Semipalatinsk Nuclear Proving Ground and 
Prospects of Reducing It 

947C0457 Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 5, May 92 [Signed to 
press 30 Apr 92] pp15-16 


[Article by Ye. S. Belozerov, M. A. Kamaliyev, L. A. 
Blagova and G. Z. Iskayeva, Almaty and Semipalatinsk 
Medical Institute UDC 616-053.2-036.88:312] 


[FBIS Abstract] Infant mortality in Semipalatinsk oblast has 
been decreasing somewhat in the last 10 years from the high 
levels before that time, with 35.1 deaths per thousand births 
in 1981 Recommendations for reducing infant mortality 
rates in Semipalatinsk oblast included introduction of 
urgent measures to develop rapid and urgent medical assis- 
tance to children up to the age of one year, creation of 
departments and wards of reanimatiom and intensive care 
at central regional hospitals. High neonatal mortality 
requires development of neonatological assistance. There 
should be further development of specialized medical assis- 
tance to children, especially pulmonological assistance with 
provisions of such aid to all areas of rural public health. 
Reduction of infectious and parasitic diseases, which 
remain high requires expansion of the network of infectious 
disease hospitals, introduction of effective sanitation and 
hygiene and anti-epidemic measures and expansion of oral 
rehydration facilities. Equalization of the quality of public 
health care between rural and urban areas must be acheived. 
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Priority rights in health care should be extended to areas 
adjacent to the nuclear proving grounds. Causes of mortality 
in children up to the age of one year in Semipalatinsk 
included respiratory diseases, which accounted for nearly 
half of all deaths (especially pneumonia) and acute respira- 
tory viral infections. Second place in infant mortality 
included states arising in the perinatal period respiratory 
distress syndrome, asphyxia and birth trauma. Infectious 
and parasitic diseases included infectious entercolitis and 
sepsis. Congenital anomalies included heart defects and 
defects of the digestive organs. Traumas and poisonings 
involved, basically, mechanical asphyxia. Most infant 
deaths resulted from exogenous causes. 


Structure of Ophthalmopathy as a Function of 
Radiation Risk Zone 


947C0470B Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 9, Sep 93 pp 22-24 


[Article by T.P. Teterina, L.A. Sedunova, L.G. Girya, S.A. 
Kozbagarova, L.L. Vinogradova, and N.S. Shakenova, Eye 
Diseases Department, Semipalatinsk Medical Institute; 
UDC 617.7-001.29-081] 


[FBIS Abstract] The structure of ophthalmopathy among 
the adult population in areas of extreme, elevated, and 
minimal radiation risk was compared. Data for the com- 
parative analysis was obtained from records of the initial 
visits of patients living in Semipalatinsk (the group con- 
sidered to be at an elevated radiation risk) between 1990 
and 1992 and in-depth preventive examinations of the 
organ of vision of persons in areas of extreme (the village 
of Sarzhal in the Abayskiy Rayon and the village of Dolon 
in the Beskargayskiy Rayon), elevated (Semipalatinsk and 
Kurchatov), and minimal radiation risk (the village of 
Kokpekty). The numbers of persons in the different radi- 
ation risk groups were as follows: extreme, 735; elevated, 
638; and minimal, 800. Myopia was discovered in 47.9 
percent of the persons in the group at extreme risk, 34.4 
percent of the persons in the group at elevated risk, and 
14.9 percent of the persons in the group at minimal risk. 
Cataracts were discovered in 28.2 percent of the persons in 
the group at extreme risk, 20.3 percent of the persons in 
the group at elevated risk, and 5.9 percent of the persons in 
the group at minimal risk. Glaucoma was discovered in 4.8 
percent of the persons in the group at extreme risk, 1.2 
percent of the persons in the group at elevated risk, and 0.5 
percent of the persons in the group at minimal risk. Among 
those persons living in an area of extreme radiation risk, 75 
percent had reduced vision, 1.2 percent were blind in one 
eye (among persons over the age of 40 years, 2.3 percent 
were blind in one eye), and 0.4 percent (0.86 of those over 
the age of 40) were blind in both eyes. Sixty-three percent 
of those persons from the area of elevated radiation risk 
were found to have reduced vision versus only 30 percent 
of those persons living in the are> of minimal radiation 
risk. In other words, persons living in an area of extreme 
radiation risk were 2.5 times more likely to have reduced 
vision than were persons living in an area at minimal risk. 
The primary cause of reduced vision was myopia. The 
incidence of ophthalmopathy (especially the incidences of 
cataract, retina and optic nerve pathology, myopia, and 
injuries to the organ of vision) continued to increase 
throughout the study period. Table |. 
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Ophthalmic Diseases Among Children in the 
Kzyl-Orda Oblast 


947C0470C Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 9, Sep 93 pp 25-26 


[Article by M.A. Volkova, Kazakh Eye Diseases Scientific 
Research Institute, Almaty; UDC 617.7:616-006(-053.2)] 


[FBIS Abstract] The Aral Sea coastal region has experi- 
enced serious environmental problems as a result of the 40 
percent decrease in the influx of river water into the sea, 
the 60 percent decrease in the sea’s water volume, and the 
increase of its salt content to 25-27 mg/l. Widespread 
mineral fertilizer and pesticide use have further exacer- 
bated the area’s environmental situation. In view of these 
facts, a retrospective analysis of ophthalmic diseases 
among children of the Kzyl-Orda Oblast during the period 
from 1980 through 1989 was conducted. Data for the 
analysis were obtained from the records of patients seen at 
the Kazakh Eye Diseases Scientific Research Institute and 
the oblast’s oncology clinic. During the 10-year period 
studied, neoplasms of the organ of vision were recorded in 
21 children (55.1 percent were girls). Most of the affected 
children (61.4 percent) were from a rural locale. A com- 
parative analysis of the onset of eye tumors in the periods 
1980-1984 and 1985-1989 revealed that the incidence was 
1.5 times higher in the later period (1.05 per 100,000 
children in 1985-1989 versus 0.68 per 100,000 children in 
1980-1984). Most of the tumors were malignant. In the 
case of benign tumors, 0.25 were found per 100,000 
children in 1980-1984 versus 0.4 in 1985-1989. The inci- 
dence of malignant tumors was 0.60 per 100,000 children 
in 1980-1984 versus 0.55 in 1985-1989. Most often, the 
neoplasms were located inside the eye. Only a few cases of 
epibulbar, palpebral, and orbital neoplasms were found. 
Retinoblastoma was the most commonly found type of 
neoplasm, and its peak incidence was among children in 
the first 4 years of life. The incidence of retinoblastoma 
was especially high in the Chiliyskiy and Karmakchinskiy 
rayons. Not one case of retinoblastoma was recorded in the 
Terenozekskiy and Dzhalagashskiy rayons during the 
entire 10 years of the study. Table. 


History of the Service for Emergency and Urgent 
Medical Care 


947C0472 Moscow ZDRAVOOKHRANENIYE 
ROSSIYSKOI FEDERATSII in Russian No 2, Feb 93 
(manuscript received 18 Oct 91) p 30- 32 


[Article by V.S. Vusatyy, Chair of the Public Hygiene and 
Public Health Organization (Prof G.I.Rogachev, Director), 
Medical Stomatological Institute imeni N.A. Semashko, 
Moscow] 


[FBIS Abstract] Medical Urgent-Care Stations (SMP) do a 
great deal of preventive work. Their staff members carefully 
study and analyze the causes of accidents and in a timely 
manner report the incidents to the interested agencies. 


Presently the SMP service is a complex system based on a 
territorial principle. 


Substations which are subordinate to the central station 
are organized in large cities to bring the SMP closer to the 
population and to make work more efficient. 
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The SMP stations use special ambulances. SMP vehicles 
are equipped with medical apparatus and equipment, 
dressings, and special purpose instruments. A special tele- 
phone and radio communication system is used. 


SMP specialization has characteristically developed inten- 
sively in recent years. Specialized teams have been orga- 
nized to accelerate the rendering of specialized care to the 
most seriously ill and injured and to improve diagnostics 
and methods for providing care. A specialized (throm- 
boembolism) team was first established in 1957 in Lenin- 
grad and in 1960 in Moscow to render care to patients with 
acute myocardial infarct and to patients in a state of shock; 
later, teams from other fields were also organized: neuro- 
logical, toxicological, stomatological, pediatric, resuscita- 
tion, etc. In recent years specialized teams have been 
established in all the largest cities of the country. 


The specialized teams were organized with the direct 
participation of the scientific-research and medical insti- 
tutes, which are the bases for the specialized training of the 
SMP physicians. 


Emergency vehicles selected for the specialized teams are 
equipped with electrocardiograph, auxiliary apparatus for 
artificial respiration, anesthesia and electroshock appara- 
tuses, tracheostomy instruments, etc. 


The organization of specialized training has made it pos- 
sible to expand considerably the volume of medical care at 
the prehospital stage and to adopt new methods of diag- 
nostics and treatment in the practice of the work of SMP 
teams. It has become possible to transport to the stations 
the most seriously ill patients with complicated myocardial 
infarct, serious traumas, insults, etc. 


The organization of specialized teams has required the 
reorganization of the work of the stations. The necessity 
arose to received patients and victims (avoiding hospital 
wards) in special rooms and units, where particular care 
would be provided for those in the most serious condition. 


The establishment of specialized SMP teams and units for 
the most seriously ill patients in the stations has made it 
possible for the SMP teams and stations to observe conti- 
nuity in rendering care to patients and victims. 


The tasks standing before the SMP institutions are con- 
stantly changing and becoming more complicated; this can 
be explained by many reasons, in particular by the change in 
the relative significance of diseases requiring the rendering 
of urgent care. 


A number of measures have been taken in recent years in 
our country to improve and expand urgent medical care 
for the population, and a network of SMP hospitals has 
been organized. This has been the latest step in expanding 
the SMP service, and this will make it possible to utilize 
the skilled medical care of the leading station physicians 
and also will make it possible for physicians of out-of-town 
teams to expand their knowledge at the station. 


At the present time hospitals have been established in 
Almaty, Dnepropetrovsk, Dyshanbe, Kishinev, Kurgan, 
Novosibirsk, Vladikavkaz, Riga, Sevastopol, Tbilisi, Vor- 
onezh, Krasnodar, and other cities. Leading specialists 
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managing the emergency surgery, traumatology, anesthesi- 
ology and resuscitation departments and scientific super- 
visors of medical institutes direct the SMP work in the 
hospitals. 


In the next few years the construction is planned of still 
more multidisciplinary SMP hospitals with anesthesiology 
and resuscitation departments and poisoning treatment 
centers. Highly skilled care will be rendered in these 
hospitals fur acute sudden illnesses, acute poisonings, 
serious traumas, etc. 


The task of public health agencies and institutions consist 
of increasing the pace in the next few years of the devel- 
opment of SMP institutions by paying special attention to 
higher quality work at the SMP hospitals connected with 
the corresponding stations. 


It is necessary to prepare highly skilled medical personnel 
and improve managers with methods of diagnostics and 
urgent care. 


The rendering of urgent medical care must be inseparably 
linked with the use of all the achievements of medical 
sciences. 


l’HARMACOLOGY AND PHYSIOLOGY 


Possibilities of Computer Analysis of Rotational 
Nystagmus 

947C0434A Kiev ZHURNAL USHNYKH, NOSOVYKH I 
GORLOVYKH BOLEZNEY in Russian No 4, Jul-Aug 93 
pp 41-44 


[Article by V. I. Usachev, Department of Otorhinolaryn- 
gology, Russian Military Medical Academy, St. Peters- 
burg; UDC 617.761-009.24-073] 


[FBIS Translated Text] Computers have been used for 
over 35 years for mathematical treatment of data obtained 
from the study of nystagmus [2,9]. A detailed survey of the 
literature on this issue is contained in the monograph [7]. 
Owing to introduction of computers, researchers have 
been freed of laborious manual processing of nystagmo- 
grams, but the quality of vestibulometric diagnosis 
increased only insignificantly in this case. Most specialists 
do quite well without computers, relying on their own rich 
clinical experience in otoneurology. This is associated not 
only with the need for surmounting the psychological 
barrier of working with a computer, but also with the 
dearth of new methodological principles of vestibulo- 
metric diagnosis that need to be used subsequently in 
computer work. Examples of original methodological 
approaches to analysis can be found in [3,8] in relation to 
caloric nystagmus, and in [5] in relation to rotational 
nystagmus. 


An electric rotating vestibulometric chair equipped with a 
2R32 numerical programmed control unit is used at the 
Department of Otorhinolaryngology of the Russian Mili- 
tary Medical Academy to study rotational nystagmus. We 
use a YeS1841 personal computer for recording and for 
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mathematical treatment of nystagmus data. The 
nystagmus recording channel consists of bitemporally 
applied sensors, a biopotential amplifier, an analog-digital 
converter and a computer. 


Spontaneous nystagmus and several types of rotational 
nystagmus are recorded and analyzed, and suppre:sion of 
nystagmus during rotation in the vestibulometric chair 
with the eyes open and the gaze fixed on an object moving 
together with the chair is studied. We study rotational 
nystagmus with the head actively turning with open and 
closed eyes, and while rotating in the vestibulometric chair 
according to a sinusoidal program, also with eyes open and 
closed. The indicated types of rotational nystagmus may 
be defined as optokinetic-vestibular-cervical (OKVCN), 
vestibular-cervical (VCN), optokinetic-vestibular (OK VN) 
and vestibular (VN). Stimulation is kept identical in all 
cases: The period of oscillations of the chair or turning of 
the head is 6 seconds with an amplitude of 120°. When we 
study nystagmus with eyes open, patients are able to see 
objects in the laboratory under a moderate intensity of 
electric lighting. 


Two subroutines are used in vestibulometric research. The 
first of them includes recording spontaneous nystagmus 
with eyes closed looking straight ahead, to the right and to 
the left, and with the head turning to the right and left. 
Optokinetic-vestibular-cervical and vestibular-cervical 
nystagmus are recorded next (using five head-turning 
cycles). At the end of this subroutine, after turning of the 
head with the eyes closed, nystagmus is recorded for 15 
percent with the head in its normal resting position. 


The second subroutine of vestibulometric research begins 
with studying a fixation test during rotation in the vestib- 
ulometric chair with the eyes open (five periods of sinuso- 
idal rotation). Then optokinetic-vestibular nystagmus 1s 
recorded for 1.5 minutes and vestibular nystagmus is 
recorded for 3 minutes. 


At the beginning of our analysis of rotational nystagmus 
we record it with the head turning to the left and right (five 
periods of sinusoidal rotation). After rotation, recording of 
the oculograms continues for 15 seconds in order to detect 
post-nystagmus. Ten second intervals are maintained 
between the phases of the research subroutines. The total 
nystagmus recording time in the first and second subrou- 
tines is 3 and 6 minutes respectively. 


Spontaneous, cervical and post-nystagmus and inhibition 
of nystagmus in the case of the fixation test were evaluated 
visually using printouts of the nystagmograms. OKVCN, 
VCN, OKVN and VN data were computer-processed 
followed by analysis of the expressiveness and dynamics of 
reactions, with emphasis on the average speed of the slow 
and fast components and the total amplitude of the slow 
component of nystagmus in each period of chair rotation 
or head turning. The last parameter of nystagmus reflects 
the effectiveness with which the eye tracking system func- 
tions [4]. The values of the parameters of the rotational 
nystagmus cycle are presented in the table in relation to 
different types of nystagmus under normal conditions. 
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Values of Parameters of the Nystagmus Cycle for Different Types of Rotational Nystagmus Under Normal Conditions 




















(n=35) 
Parameters of Nystagmus Cycle OKVCN VCN | OKVN | VN 
Mtm 
Total slow-component amplitude, degrees 116.45 + 4.72 62.34 + 3.85 112.27 + 4.55 56.20 + 3.19 
Slow component speed, degrees/sec 78.16 + 3.01 52.14 + 2.16 59.93 + 2.68 35.47 + 1.92 
Fast component speed, degrees/sec 202.37 + 9.90 98.32 + 4.95 195.33 + 8.75 87.76 + 4.10 














Computer vestibulometric diagnosis is preceded by otoneu- 
rological examination of patients, including determination of 
body equilibrium functions in static and dynamic conditions. 


Analysis of the four types of rotational nystagmus broadens our 
ideas about the mechanisms behind the oculomotor reaction to 
rotation. From the standpoint of the function of the integral 
optokinetic-vestibular-cervical system, viewed as a component 
of the statokinetic stability system, changes in the individual 
types of rotational nystagmus are a reflection of afflictions of 
the central nervous system. This methodological approach 
makes it possible to expand concepts such as dissociation and 
disharmonization of vestibular reactions, and make them more 
objective and specific (N. S. Blagoveshchenskaya, 1981). In the 
case of peripheral affliction of the vestibular analyzer, all types 
of rotational nystagmus change concordantly, because receptors 
of the cochlear labyrinth participate in the realization of each of 
them. On the other hand different variants of changes in types 
of rotational nystagmus (isolated change, change occurring in 
different directions etc.) are observed depending on which 
particular morphofunctional element of the central nervous 
system is afflicted. 


The nature of the dynamics of vestibular nystagmus observed 
over the course of 3 minutes of rotation reflects the force and 
stability of the processes of inhibition of the central nervous 
system at the time of this reaction. Growth of the intensity of 
vestibular nystagmus over time, contrasted against its 
decrease under normal conditions, may be evidence of an 
imperfection in central compensation. When central mecha- 
nisms of regulating the oculomotor reaction are disturbed, 
post-nystagmus may also arise after rotation in a vestibulo- 
metric chair according to a sinusoidal program, or after active 
turning of the head. 


Disturbance of the fixation reflex in the presence of optoki- 
netic-vestibular nystagmus is a dependable symptom of afflic- 
tion of the cerebellum [5]. Dominance of vestibular 
nystagmus in some particular direction with turning of the 
head is cbserved in the presence of cervical osteochondrosis 
coupled with vertebral-basilar vascular insufficiency [1]. 


It was not our purpose in this paper to provide an exhaustive 
presentation of the results of computer analysis of rotational 
nystagmus; instead, we felt it suitable to turn the attention of 
labyrinthologists to a methodological approach to studying 
the function of the optokinetic-vestibular-cervical system, 
and to the diagnostic possibilities of the clinical program 
offered here for computer analysis of rotational nystagmus. 


Summarizing the results of the work, I would like to express the 
hope that use of our clinical program for computer analysis of 
rotational nystagmus will help otorhinolaryngologists to enrich 
their experience in differential diagnosis of peripheral and 


central afflictions of the vestibular analyzer, and their 
theoretical ideas about the function of the optokinetic- 
vestibular-cervical system as a component of the system of 
statokinetic stability. 
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Morphological Mechanisms of Damage to Organ 
of Vision in Cases of Chronic Phosphorus 
Compound Intoxication 


947C0470A Almaty ZDRAVOOKHRANENIYE 
KAZAKHSTANA in Russian No 9, Sep 93 pp 21-22 


[Article by Zh.G. Mustafina, B.S. Beysenbayeva, and R.Z. 
Galimova, Kazakh Eye Diseases Scientific Research Insti- 
tute, Almaty; UDC 616-057.12:617.7] 


[FBIS Abstract] The effect of yellow phosphorus and its 
inorganic compounds on the organ of vision has been 
studied in rats and dogs; however, the studies that have been 
done have either been too short or not extensive enough. In 
the present study, the morphological mechanisms of damage 
to the organ of vision as a result of chronic phosphorus 
compound intoxication was examined under field experi- 
ment conditions in which rats were placed inside different 
rooms of a furnace department throughout the workday. 
The experiment lasted 3 months. The rats were killed after 
1 and 2 weeks and |, 2, and 3 months. A total of 200 rats 
eyes were examined in series of 8-10 white rats weighing 
180-200 g each. The inoculation regimen consisted of three 
6-hour days each week. The animals were placed in different 
sections of a furnace shop (at the 136 mark and in the 
granulation, condensation, and slag sections) with high 
levels of phosphorus compounds. The following morpholog- 
ical changes were discovered in the eyes of all of the rats 
placed in the various sections of the furnace shop: expansion 
or plethora of the vessels of the optic nerve, retina, and 
uveal tract with subsequent emptying; appearance of foci of 
degeneration in the form of discharging, primarily in the 
inner granular layer; vacuolar dystrophy with focal homog- 
enization in the nerve fiber layer; and pericellular edema in 
the ganglion cell layer. The said morphological changes were 
determined to be a function of the time of exposure and the 
level of phosphorus compounds in the section in which the 
individual rats had been placed. The experiments thus 
confirmed that yellow phosphorus has a toxic effect on the 
vascular system of the eyes that subsequently results in the 
development of dystrophic processes that may in term 
induce various functional derangements of the visual ana- 
lyzer. Reference | (Russian). 


Kinetics of Reaction of Rat Liver Portal Vein to 
Catecholamine and Acetycholine 


947C0477A Moscow FIZIOLOGICHESKIY ZHURNAL 
SSSR IMENI I. M. SECHENOVA Vol 80 No 2 Feb 1994 
pp 68-76 


{Article by B. N. Manukhin and L. A. Nesterova; Labora- 
tory of Intercellular Interaction (head B. N. Manukhin), 
Institute of Developmental Biology imeni N. K. Kol’tsov, 
Moscow UDC 612.015 +577.175.82] 


[FBIS Abstract] Experiments on 150-200 white-female 
Wistar rats investigated general regularities of reactions of 
isolated portal vein to noradrenalin, phenylephrine, iso- 
propyl noradrenalin, acetylcholine and their antagonists. 
Two discrete pools of alpha-adrenoreceptors and one pool 
of M-cholinoreceptors, which differed 7-10 times in sensi- 
tivity to the agonist, and one pool of beta-adrenoreceptors 
were present in the portal vein. There was a functional 
interconnection between alpha an d beta-adrenoreceptors 
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and also alpha-adrenoreceptors and M-cholinoreceptors, 
manifested by changes of reactions of alpha-receptors 
during block of beta-receptors and of beta-adrenoreceptors 
during block of alpha-receptors and cholinergic reactions 
during activation and block of alpha-andrenoreceptors. 
Increase of the incubation temperature of the medium to 
40.5 degrees C and 41 degrees C produced typical changes 
of adrenergic reactions which disappeared or were greatly 
attenuated in the presence of spec ific agonists and antag- 
onists. The role of conformational changes in the mem- 
brane under the effect of adrenotropic substances in mod- 
ulation of specific reactions to neurotransmitters and their 
agonists were discussed. Figures 6; references 17: 9 Rus- 
sian, 8 Western. 


Effectiveness of Using the New Natural 
Bioregulator Lipochromine in Complex Treatment 
of Patients With Eye Burns 


947C0490A Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 20 Oct 93) pp 65-69 


[Article by S.A. Yakimenko, professor, T.V. Kegtyarenko, 
candidate of medical sciences, and D.M. Miroshnik, grad- 
uate student, Eye Diseases and Tissue Therapy Institute 
imeni V.P. Filatov, Ukraine Academy of Medical Sciences; 
UDC 617.713-001.17-085-036.8} 


[FBIS Abstract] The efficacy of the bioregulator 
lipochromine in the complex treatment of severe eye burns 
was evaluated in a clinical study of 95 patients. All 95 
patients in the study were treated with a combination of 
antibacterial, detoxication, anti-inflammatory, stimula- 
tion, and resorption therapy. In addition, the 30 patients in 
group | were treated locally with Lipochromine-40 eye 
drops three times daily. The 25 patients in group 2 were 
treated with the same lipochromine eye drop treatment 
regimen plus orally administered 0.25-g capsules of 
lipochromine three times daily. Administration of 
lipochromine to the patient in groups | and 2 was begun 
the first day after the patients’ eyes had been burned and 
was continued for 3 weeks. The 40 patients in the control 
group (group 3) did not receive lipochromine in any form. 
The efficacy of the lipochromine treatments was evaluated 
on the basis of a comparative analysis of the dynamics of 
the main symptoms of the burn process (time required for 
epithelialization of the cornea, duration of the inflamma- 
tory reaction and vascularization, and presence of compli- 
cations) in all three groups of patients. Patients were 
examined by generally accepted ophthalmologic examina- 
tion methods on days 7, 14, 21, and 28 after they had been 
burned, and the responses of their bodies’ immune systems 
were evaluated by a system of micromethods developed 
for primary assessment of a person’s immune status. 
Completion of epithelialization of the cornea occurred 
significantly sooner in the patients treated with 
lipochromine than in the controls. In those patients 
receiving the combined lipochromine eye drop and capsule 
treatments (group 2), epithelialization began on day 5.1 + 
0.4 and culminated on day 16.0 + 0.8. In those patients 
receiving local lipochromine therapy (group 1), epithelial- 
ization began on day 6.1 + 0.8 and was completed on day 
19.1 + 0.8. In the control patients (group 3), onset of 
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epithelialization occurred on day 8.6 + 1.2, and comple- 
tion of epithelialization occurred on day 21.9 + 1.2. 
Vascularization began on day 13.1 + 1.0 in those patients 
who received the complex lipochromine treatments, 
whereas in the group receiving eye drop treatments alone 
and in the control group, the beginning of vascularization 
occurred on days 17.0 + 1.2 and 20.0 + 1.4, respectively. 
Inflammation stopped more quickly in the eyes of the 
patients receiving the combined eye drop and oral 
lipochromine (it lasted an average of 18.1 + 1.7 days 
versus 22.0 + 1.2 for both the group | patients and the 
controls). An inflammatory reaction developed in the 
control patients by the end of the third week. Infiltrates, 
corneal ulcers, and hypopyon complicated the healing 
process of 9 of the 40 eyes in the control group (22.5 
percent), 2 of the 25 eyes in group 2 (8 percent), and 2 of 
the 30 eyes in group | (7 percent). Immune studies of the 
patients in the control group revealed a typical pattern of 
secondary suppresser-type immunodeficiency. The 
immune system indicators of the patients receiving the 
combination local and oral lipochromine treatment were 
much higher than those of the controls. No immunologic 
studies were performed on the patients in group |. Opaci- 
fication of the cornea with an intensity of 8 points or more 
(on the Voyno-Yasenetskiy scale) was observed in the final 
examinations of 29.3 percent of the control group patients 
versus in only 20 percent of those patients receiving 
lipochromine eye drops and in only 4 percent of those 
patient receiving both lipochromine eye drops and cap- 
sules. The lipochromine treatments also resulted in greater 
degress of restoration of visual acuity. Tables 3; references 
15 (Russian). 


Use of Dalargin in Complex Treatment of Patients 
With Eye Burns 


947C0490B Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 20 Oct 92) pp 69-72 


[Article by G.P. Smolyakova, doctor of medical sciences, 
V.A. Butyukova, professor, and A.G. Roslyakova, docent, 
Eye Diseases Department, Khabarovsk Medical Institute; 
UDC 617.713-001.17-085] 


{[FBIS Abstract] A total of 42 patients (28 men and 14 
women between the ages of 20 and 50 years) with eye burns 
received first aid treatment for their burns upon arriving at 
the hospital plus a complex treatment regimen that 
included anti-inflammatory, detoxication, and desensitt- 
zation agents and proteolysis inhibitors. In addition, 22 of 
the patients (group |) received daily injections of Dalargin 
under their bulbar conjunctiva in the generally accepted 
therapeutic dose (0.3-0.5 mg) for the first 14-18 days after 
they had been burned. Instead of Dalargin, the 20 patients 
in the control group (group 2) received subconjunctival 
injections containing a mixture of vitamins. The efficacy 
of treatment was determined on the basis of seven indica- 
tors of healing of the patients’ eyes and the change in 
hydrocortisone levels in the patients’ blood serum and 
saliva. Inclusion of Dalargin in the treatment regimen 
administered to patients with eye burns was found to result 
in faster and more complete healing of the eye tissues. 
Specifically, epithelialization of the cornea was completed 
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on day 20.9 + 1.9 in patients receiving Dalargin (versus on 
day 29.3 + 1.8 in the controls). The intensity of opacifi- 
cation of the cornea averaged 4.9 +- 0.8 points for the 
Dalargin recipients (versus 7.2 + 0.2 points for the con- 
trols). Restoration of blood flow in the perilimbal vascular 
plexus took 9.5 + 0.7 days in the group | patients versus 
12.3 + 0.5 days in the controls. Those patients receiving 
Dalargin averaged 1.1 + 0.05 capillaries per millimeter of 
field before treatment and 4.3 + 0.07 after, whereas the 
controls averaged 1.05 + 0.06 before treatment and 2.9 + 
0.04 after. Among those patients receiving Dalargin, the 
length of avascular fields averaged 12.3 + 1.6 before 
treatment and 2.5 + after treatment. Among the controls, 
on the other hand, the length of avascular fields averaged 
12.9 + 1.4 before treatment and 4.2 + 0.3 after treatment. 
In the case of the patients receiving Dalargin, visual acuity 
averaged 0.14 + 0.03 before treatment and 0.68 + 0.09 
after treatment (versus average before- and after-treatment 
vaiues of 0.16 + 0.02 and 0.49 + 0.1 for the controls). 
Length of hospital stay averaged 23.1 + 2.0 days for the 
patients who received Dalargin and 33.6 + 2.1 for the 
controls. Dalargin also had a significant normalizing effect 
on the level of hydrocortisone in the burn patients’ blood 
serum and saliva. On day 7-10 after burn treatment had 
been initiated, the patients receiving Dalargin had blood 
serum levels of hydrocortisone of 334.6 + 15.2 (versus 
305.6 + 18.1 for the controls and 375 + 20.4 for healthy 
persons). On day 15-20, the Dalargin recipients’ blood 
levels of hydrocortisone averaged 401.5 + 21.3 versus 
342.3 = 11.9 among the controls. Saliva levels of hydro- 
cortisone on day 7-10 after the initiation of treatment 
averaged 0.012 + 0.005 for the Dalargin recipients, 0.007 
+ 0.001 for the controls, and 0.014 + 0.003 for healthy 
individuals. Tables 2; references 8 (Russian). 


Phonophoresis of RNA Hydrolysate [Enkad] in 
Complex Treatment of Acute Eye Burns 


947C0490C Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 20 Jul 93) pp 72-75 


[Article by S.A. Yakimenko, professor, and O.A. Andrush- 
kova, candidate of medical sciences, Eye Diseases and 
Tissue Therapy Institute imeni V.P. Filatov, Ukraine 
Academy of Medical Sciences; UDC 617.713- 
001.17-085:615.837.3} 


{[FBIS Abstract] The efficacy of phonophoresis of RNA 
hydrolysate in the complex treatment of patients with 
acute eye burns was assessed in a clinical study of 112 
patients (142 eyes) with acute eye burns of various etiology 
and in various stages of the burn process. Of the 55 
patients in the treatment group, 33 patients (41 eyes) were 
in the acute stage of their disease and 22 patients (24 eyes) 
were in the trophic disturbance stage. Of the 55 patients 
(77 eyes) in the control group, 34 were in the acute stage of 
their burn disease and 24 patients (30 eyes) were in the 
trophic disturbance stage. The complex medication treat- 
ment administered to all of the patients included instilla- 
tion of disinfecting and epithelializing agents, antibiotics, 
vitamins, and anti-inflammatory, detoxication, and tissue 
therapy agents. In addition to the said agents, the patients 
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in the treatment group received phonophoresis of the RNA 
hydrolysate Enkad in a treatment course consisting of 5-10 
sessions. Treatment of patients in the acute stage of burn 
disease was as soon as the patients entered the hospital (3-5 
days after their eyes had been burned). Treatment of 
patients with trophic disturbances (torpid erosions and 
ulcers) of the cornea was begun | to 5 months after the 
patients’ eyes had been burned. Phonophoresis of a 0.5 
percent solution of the RNA hydrolysate was conducted in 
accordance with the tray method described by R.K. 
Marmur (1987). Efficacy of treatment was evaluated by 
comparing the duration of the primary symptoms of the 
burn process and the frequency and nature of the compli- 
cations incurred by the patients in the treatment and 
control groups, as well as by a comparison of the dynamics 
of the changes in their visual functions. Inclusion of RNA 
hydrolysate in the complex treatment regimen adminis- 
tered to patients with severe eye burns was found to 
shorten the time required for corneal epithelialization, 
shorten the duration of the healing process, reduce the 
number of complications, and result in higher degrees of 
restoration of visual acuity. The following results were 
obtained for the 33 patients (41 eyes) who received RNA 
hydrolysate while in the acute stage of burn disease: 
beginning of corneal epithelialization, day 10.0 + 1.7; 
completion of corneal epithelialization, day 21.9 + 2.5; 
beginning of vascularization of the cornea, day 14.3 + 2.1; 
cessation of symptoms of iridocyclitis, day 23.7 + 2.2; and 
cessation of symptoms of conjunctivitis, day 24.3 + 3.1. 
The following results were obtained for the 33 patients (47 
eyes) who were treated while in the acute stage of burn 
disease but who did not receive RNA hydrolysate: begin- 
ning of corneal epithelialization, day 20.1 + 2.3; comple- 
tion of corneal epithelialization, day 32.8 + 2.4; beginning 
of vascularization of the cornea, day 22.3 + 2.41; cessa- 
tion of symptoms of iridocyclitis, day 33.0 + 2.5; and 
cessation of symptoms of conjunctivitis, day 35.4 + 2.1. 
The following results were obtained for the 22 patients (24 
eyes) who received RNA hydrolysate while in the stage of 
trophic disturbances: beginning of corneal epithelializa- 
tion, day 6.04 + 1.05; completion of corneal epithelializa- 
tion, day 21.5 + 1.5; cessation of symptoms of iridocycli- 
tis, day 19.5 + 1.6; and cessation of symptoms of 
conjunctivitis, day 20.9 + 1.4. The following results were 
obtained for the 22 patients (24 eyes) who were treated 
while in the stage of trophic disturbances but who did not 
receive RNA hydrolysate: beginning of corneal epithelial- 
ization, day 12.1 + 1.2; completion of corneal epithelial- 
ization, day 30.0 + 1.4; cessation of symptoms of iridocy- 
clitis, day 28.1 + 1.5; and cessation of symptoms of 
conjunctivitis, day 27.2 + 1.2. Inclusion of phonophoresis 
of RNA hydrolysate in the treatment regimen of patients 
with acute eye burns was most effective when the treat- 
ment was administered while patients were in the stage of 
trophic disturbances. Tables 3; references 5 (Russian). 


Collagen Coverings in Complex Treatment of 
Chemical Eye Burns 


947C0490D Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 4 Nov 1993) pp 75-79 

[Article by S.S. Saporovskiy, professor, Pediatric Ophthal- 


mology Department, Saint Petersburg Postgraduate Med- 
ical Academy; UDC 617.713-001.17-085] 
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[FBIS Abstract] The efficacy of using collagen coverings in 
the complex treatment of chemical eye burns was evalu- 
ated in a clinical study of 104 patients (104 eyes) between 
the ages of 17 and 58 years who had incurred moderate and 
acute chemical eye burns within the 12 hours preceding 
their initial treatment. The basic treatment administered 
to all 104 patients consisted of washing their conjunctival 
sacs with an isotonic sodium chloride solution and admin- 
istration of antibacterial, anti-inflammatory, and stimu- 
lating treatment along with antioxidants and agents to 
accelerate epithelialization. The patients were divided into 
four groups as follows: 41 patients with moderate eye 
burns who received the aforementioned basic treatment 
and who received collagen coverings on the anterior por- 
tions of their eyes (group 1); 20 patients with moderate eye 
burns who received just the aforementioned basic treat- 
ment and thus functioned as controls with moderately 
acute eye burns (group 2); 27 patients with acute eye burns 
who received both the basic treatment and collagen cover- 
ings on the anterior portions of their eyes (group 3); and 16 
patients with acute eye burns who received just the basic 
treatment and served as controls with acute eye burns 
(group 4). In both the the patients with moderately acute 
eye burns and those with acute eye burns, use of a collagen 
covering had a favorable effect on the course of the 
inflammatory process. The collagen coverings moderated 
the inflammatory reaction to chemical burns, shortened 
the time required for epithelialization of the cornea and for 
restoration of the cornea’s sensitivity, shortened treatment 
time by 6-7 days, and resulted in greater degrees of 
restoration of visual acuity. Among patients with moderate 
eye burns, use of a collagen covering resulted in restoration 
of visual acuity to a level of 0.5 or higher in 70.7 percent of 
the cases (versus in 30.0 percent of the cases in control 
group 2). Visual acuity levels of 0.5 or higher were 
achieved by 48.2 percent of those patients whose acute eye 
burns were treated by using a collagen covering, whereas 
similar visual acuity levels were only attained by 12.5 
percent of the acutely burned patients not treated with a 
collagen eye covering (the group 4 controls). Tables 4; 
references 17 (Russian). 


Medical Rehabilitation of Eye Burn Victims and 
Their Sequelae Under Conditions of an Oblast 
Ophthalmic Trauma Center 


947C0490E Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 5 Oct 93) pp 80-83 


[Article by L.A. Sukhina, professor, M.B. Zorina, candi- 
date of medical sciences, A.F. Smirnova, docent, and I.V. 
Sukhina, physician, Eye Diseases Department, Advanced 
Physicians Training Department, Donetsk Medical Insti- 
tute, and Oblast Ophthalmic Trauma Center; UDC 
617.713-001.17-085.089] 


[FBIS Abstract] The efficacy of the treatment provided by 
the Donetsk Oblast Ophthalmic Trauma Center to 340 
patients (119 of whom were injured in both eyes) during a 
3-year period was evaluated on the basis of an analysis of 
center-supplied data regarding treatment outcomes and 
sequelae. The eye injuries treated at the center were the 
result of the following types of accidents: industrial, 35.7 
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percent; household, 43.1 percent; and childhood, 21.2 
percent. Most (71.0 percent) of the victims were males. Of 
those patients treated, 242 (336 eyes) sought treatment 
because of acute eye injury and 98 (123 eyes) sought 
treatment because of the sequelae of burns. The analysis 
established that 66.9 percent of the burn victims sought 
treatment on the day they were burned, and 66.9 percent of 
those seeking treatment on the day of their burn did so 
within 6 hours of being burned. Five percent of the 35.9 
percent of patients seeking treatment after the day of their 
injury were transferred from a burn center. As soon as a 
patient arrived at the ophthalmic trauma center, all traces 
of any remaining burn-causing agent were removed from 
his or her eye(s) and a physiologic solution was used to 
wash out the conjunctival sac. Among the drugs/ 
treatments administered to individual patients (depending 
on the nature and severity of their eye burns) were the 
following: drugs with symptomatic or pathogenetic effect, 
enzymonecrotomy, phonophoresis and electrophoresis of 
stimulating and resorbing preparations/drugs, vitamins, 
antibiotics, tissue therapy, detoxication agents, and 
vasodilators. Against a background of conservative treat- 
ment of 35 victims of acute and extremely acute burns and 
10 patients either suffering from or in the process of 
recovering from 10 moderate eyes burns, 79 operations 
were performed. The number of patients with chemical eye 
burns who were operated on was twice as high as the 
number of patients with heat burns (30 patients versus 15). 
Lamellar keratoplasty and conjunctivoplasty were per- 
formed respectively on 14 and 20 eyes that had been 
acutely or extremely acutely burned. As expected, treat- 
ment outcomes were better for patients with less severe eye 
burns. Of all the moderately burned eyes treated, 4.8 
percent had visual acuity levels of less than 0.06 at their 
time of release from the ophthalmic trauma center, 8.8 
percent had visual acuity levels of 0.06 to 0.2, and 88.6 had 
visual acuity levels of 0.3 to 1.0. The visual acuity levels of 
those patients treated for acute and extremely acute eye 
burns, as measured at time of release, were as follows: 
<0.06, 33.8 percent; 0.06-0.2, 20.0 percent; and 0.3-1.0, 
46.2 percent. A complex of resorption, stimulation, and 
symptomatic measures that included 134 surgical proce- 
dures on 74 patients was used to treat the sequelae of burns 
in 98 patients (123 eyes). Despite the severity of sequelae 
treated, improvements in visual function were achieved in 
37.4 percent of the cases treated. Of the said patients, 27.9 
percent regained high levels of visual acuity (0.3-1.0), and 
10.4 percent remained practically blind. In 61.7 percent of 
the said cases, doctors expressed hope that patients’ visual 
function would continue to improve with further system- 
atic treatment. The treatment provided at the Donetsk 
Oblast Ophthalmic Trauma Center to patients suffering 
from moderate and acute chemical and thermal eye burns 
was thus concluded to be generally effective. It was further 
concluded that the center’s organization and activities 
could be improved by earlier hospitalization of more burn 
victims and the development of a list of recommended 
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treatments for patients suffering from specific categories of 
burn-related pathology. Tables 3; references 18 (Russian). 


Effect of the New Natural Immunomodulator 
Lipochromine on the Mitotic Activity of Corneal 
Epithelium in Acute Chemical Eye Burns Induced 
in Experiments 


947C0490F Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 19 Oct 93) pp 83-86 


{Article by D.M. Miroshnik, graduate student, T.V. Degt- 
yarenko, candidate of medical sciences, and S.A. Yaki- 
menko, professor, Eye Diseases and Tissue Therapy Insti- 
tute imeni V.P. Filatov, Ukraine Academy of Medical 
Sciences; UDC 617.713-001.17-085:612.085.1] 


[FBIS Abstract] The effect of the new natural immuno- 
modulator lipochromine on mitotic activity was studied in 
an experiment conducted on 36 rabbits (72 eyes) of similar 
weight and age. A stamp of filter paper impregnated with a 
10 percent caustic soda solution was pressed to the rabbits’ 
eyes for 10 seconds to simulate acute chemical burns. The 
rabbits were divided into three groups of 12 rabbits (24 
eyes) each. The rabbits in group | (the controls) received 
three instillations of 30 percent sodium sulfacyl. The 
rabbits in group 2 received three local applications (instil- 
lations) of lipochromine and 30 percent sodium sulfacy! in 
each eye. The rabbits in group 3 received the same locally 
applied treatments as the group 2 rabbits plus 0.5-g 
lipochromine capsules throughout the day. The treatments 
were continued for 3 weeks after the burns had been 
induced. On days 7, 14, 21, and 28, 3 rabbits from each of 
the three groups were killed so that histologic preparations 
of their corneas could be studied. A positive correlation 
was found between mitotic index values and fluctuations 
in the T cells in the rabbits’ peripheral blood (r = 0.762). By 
day 7, the mitotic activity of the corneal epithelium of the 
rabbits receiving the combined oral and topical 
lipochromine treatments (group 3) was significantly higher 
than that of the other two groups. The group 3 rabbits’ 
mitotic activity remained higher than that of the other two 
groups through day 21 (at which time the group 3 rabbits 
had a mitotic index averaging 12.6 + 0.5 versus 6.50 + 
1.4 for the group | rabbits and 9.7 + 1.6 for the group 2 
rabbits). At day 28, the mitotic activity of the group 3 
rabbits still remained higher than that of the other rabbits 
(10.9 + 0.6 versus 6.2 + 0.2 for group | and 8.8 + 0.9 for 
group 2). The said findings correlated with the results of 
immunologic studies demonstrating that lipochromine’s 
effect in the group 3 animals was greatest on day 21. 
Immunosuppression was also most pronounced on day 21. 
In that context, inflammatory reactions of the eyes and a 
“wave” of recurrence of corneal erosion were noted in the 
controls (group |) and to a somewhat lesser extent in the 
group 2 rabbits. No increase in the level of pathologic 
mitoses was noted at any point in the experiment. This was 
taken as evidence that lipochromine has no cytotoxic effect 
and is thus promising for wide-scale use in ophthalmologic 
practice. Table 1; references 19: 18 Russian, | Western. 
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Experimental Study of the Effect of Self-Defense 
Chemicals on the Eye 


947C0490G Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 28 Dec 93) pp 86-89 


[Article by P.A. Bezdetko, professor, P.V. Kochomanov, 
candidate of chemical sciences, N.V. Bezdetko, and I.M. 
Ryzhenko, docent, Kharkov Advanced Physician Training 
Institute and Ukraine Pharmaceutical Academy; UDC 
617-001.37:612.85.1] 


[FBIS Abstract] The effect of the new personal self-defense 
chemicals RK-1/92 and Cheremukha-10 on the eyes was 
examined in series of experiments performed on nonped- 
igree rabbits weighing 2.0-2.5 kg each. In the first series of 
experiments, researchers sprayed the aerosols RK-1/92 
into the right eyes of two rabbits (group 1) and Chere- 
mukha-10 into the right eye of two other rabbits (group 2). 
The aerosols were sprayed from a distance of 1.5 m. 
During the spraying, the rabbits’ left eyes were protected 
by a film of cellulose. In the second series of experiments, 
10-ul instillations of the two self-defense chemicals were 
placed into the central part of the right eye of anesthetized 
rabbits’s corneas. Seven rabbits (group 1) received instil- 
lations of RK-1/92, and seven (group 2) received instilla- 
tions of Cheremukha-10. In all cases, the rabbits’ left eyes 
served as controls. Pronounced bilateral blepharospasm 
lasting | minute was observed in both groups of animals in 
the first series of experiments after the rabbits had been 
sprayed with the aerosols. The said rabbits also became 
disoriented and manifested partial right-side blepharos- 
pasm for up to 5 minutes. RK-1/92 and Cheremukha-10 
appeared equally effective inasmuch as no significant 
differences in the behavior of the rabbits in the two groups 
were observed. In the second series of experiments, symp- 
toms of pronounced local irritation were evident in the 
right eyes of the rabbits in group |. Edema of the plica 
semilunaris conjunctivae was noted in all animals, edema 
of the plica semilunaris conjunctivae and upper eyelid 
developed in one rabbit, and pronounced hyperemia of the 
conjunctiva developed in five. Intraconjunctival hemor- 
rhage was observed in all of the rabbits. The local irritation 
in the group 2 rabbits was less pronounced. Less edema of 
the plica semilunaris conjunctivae was observed, hyper- 
emia of the conjunctiva developed in just two rabbits, and 
intraconjunctival hemorrhage developed in just one. The 
slight conjunctival edema and injection of the vessels 
observed in the left eyes of the animals in both groups were 
concluded to be the result of a sympathetic reaction. After 
15 minutes, the differences between the conditions of the 
rabbits in groups | and 2 intensified. All of the group | 
rabbits were observed to have increasing conjunctival 
edema and desquamation of the corneal epithelium over 
two-thirds of its surface or more. Desquamation was 
observed in only three rabbits in group 2, and in two of the 
said rabbits it only occurred over one-third of the corneal 
epithelium’s surface. The right eyes of the rabbits in the 
two groups were re-examined and compared 4 and 24 
hours after the instillations had been administered. In both 
cases, the effects of Cheremukha-10 on the eye were 
greater and longer lasting than those of RK-1/92. The 
effects of RK-1/92 disappeared by 72 hours after the 
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instillations had been administered, whereas those of 
Cheremukha-10 persisted for up to 5 days. It was con- 
cluded that RK-1/92 is as effective as Cheremukha-10 but 
does not cause the undesirable long-term changes in the 
eye that Cheremukha-10 induces. RK-1/92 was thus rec- 
ommended over Cheremukha-10. Tables 2; references 8: 5 
Russian, 3 Western. 


Condition of Eyes of Victims of the Chernobyl 
Catastrophe 


947C0490H Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 24 May 93) pp 98-100 


{Article by P.A. Fedirko, candidate of medical sciences, 
Ukraine Radiation Medicine Scientific Center, Ukraine 
Ministry of Health, and Ukraine Academy of Sciences; 
UDC 617.7-001.28/29-073} 


{[FBIS Abstract] A total of 739 individuals exposed to 
radiation during the Chernobyl catastrophe were exam- 
ined in 1991-1992. Of the 739 individuals, 522 partici- 
pated in work directly inside the Chernobyl Nuclear Power 
Plant or inside the 30-km zone surrounding it and 217 
were residents of monitored territories surrounding the 
plant. One hundred twenty-eight individuals who had 
worked inside the 30-km zone had documents stating the 
dose of chronic external radiation incurred by them. Of 
those 128 individuals, 52 had incurred a radiation dose of 
25 cGy or more, 54 had incurred doses of 5 to 24.9 cGy, 
and 22 had incurred doses of less than 5 cGy. According to 
data obtained by using radiation detectors, 96 persons 
residing on land contaminated with Cs 137 and Cs 134 had 
incurred radiation doses in excess of 3,700 Bq over their 
entire body and 67 had incurred doses below 3,700 Bq. All 
of the individuals studied were given standardized eye 
examinations that included completion of a patient ques- 
tionnaire; measurements of visual acuity, refraction, and 
intraocular pressure; biomicroscopy; ophthalmoscopy; and 
a system of functional examination methods. Symptoms of 
beginning radiation cataract were discovered in eight indi- 
viduals. All had been involved in the clean-up operations 
at the plant during the first few days following the acci- 
dent. Available radiation dose information established 
that three of the eight individuals had incurred doses of 
144, 54.7, and 30.2 cGy. Congenital lenticular opacity was 
discovered in 46 individuals, and complicated cataract 
was found in 14. Many of those examined were found to 
have dustlike inclusions in their cortical substance, and 
173 (23.4 percent) had slight changes in the posterior 
subcapsular layers of their lens in the form of grains, spots, 
and vacuoles. The initial symptoms of involutional cata- 
ract were discovered in 202 individuals (145 persons 
involved in the clean-up and 57 local residents). Central 
sclerotic nonexudative dystrophy was noted in 13.9 per- 
cent of those examined. Statistical analysis established that 
individuals exposed to radiation following the Chernobyl 
accident manifested a tendency toward premature devel- 
opment of involutional and dystrophic processes in the 
lens, vitreous body, and retina. Of the 27.3 percent of 
individuals in whom involutional cataract was found, 23.3 
percent were under the age of 40 years. References 5: 3 
Russian, 2 Western. 
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Stimulation of Adaptation-Compensation 
Mechanisms of Intraocular Pressure Regulation 
During Open-Angle Glaucoma by Low-Energy 
Laser Radiation 


947C04901 Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 16 Nov 93) pp 101-103 


[Article by N.A. Bagirov, graduate student, and L.T. Kash- 
intseva, professor, Eye Diseases and Tissue Therapy Insti- 
tute imeni V.P. Filatov, Ukraine Academy of Medical 
Sciences; UDC 617.7-007.681:615.831] 


[FBIS Abstract] A study examined the feasibility of using 
low-energy laser treatments on the drainage systems of eyes 
in the initial stages of open-angle giaucoma after having first 
normalized patients’ eyes with instillations of | percent 
pilocarpine. Fifty-three patients (62 eyes) in stage 1A of 
open-angle glaucoma who had had their intraocular pressure 
normalized by three instillations of | percent pilocarpine 
but whose eyes’ hydrodynamics were at either low or patho- 
logic levels were included in the study. A low-energy ruby 
laser was used for the treatment. The laser treatment was 
performed transsclerally by sequentially contacting projec- 
tions around the location of Schlemm’s canal. Thirty appli- 
cations were administered per session after the patients had 
received epibulbar anesthesia in the lower half of the 
limbus. Transscleral irradiation of the drainage systems of 
all of the eyes resulted in the following changes in indicators 
of the eyes’ hydrodynamics: 38.5 percent increase in the 
coefficient of the ease of outflow, 37 percent decrease in 
Becker’s coefficient (P,/C), and 16.3 percent decrease in 
intraocular pressure. It was concluded that in the presence 
of open-angle glaucoma, normalizing the absolute level of 
intraocular pressure by using | percent pilocarpine cannot 
serve as a criterion of complete restoration of intraocular 
fluid exchange. The latter was found to remain pathologic in 
74.3 percent of such patients. This finding was interpreted 
as evidence of the intensity of local mechanisms of intraoc- 
ular pressure regulation and the instability of its normal 
absolute level. It was further concluded that such patients 
require nonmedicinal, physical treatment methods that 
stimulate the capabilities of local mechanisms of the eye’s 
adaptation. Low-energy laser radiation was recommended 
as one such method of stimulating drainage. Figure 1, table 
1; references 5: 4 Russian, | Western. 


Role of Cholinergic and Adrenergic Mechanisms 
in Functioning of the Retina and the Development 
of Retinal Pathology 


947C0490J Odessa OFTALMOLOGICHESKIY 
ZHURNAL in Russian No 2, Mar-Apr 94 (manuscript 
received 3 Mar 93) pp 117-120 


[Article by S.N. Zelentsov, physician, Vologda Oblast 
Ophthalmologic Hospital; UDC 617.735-008.9- 
073(048.8)] 


[FBIS Abstract] A great deal of experimental and clinical 
evidence of the important role played by adrenergic and 
cholinergic mechanisms in the execution of tropic functions 
with respect to various organs and tissues has been accumu- 
lated. In ophthalmology, most such studies have focused on 
the anterior section of the eyeball. The role of adrenergic 
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and cholinergic mechanisms in the functioning of the retina 
and in the development of retinal pathology has received 
much less attention. The literature nevertheless contains 
convincing evidence of the important role of adrenergic and 
cholinergic mechanisms in the functioning of the retina and 
demonstrates that disturbances in the physiologic balance of 
adrenergic and cholinergic mechanisms likely plays an 
important role in the development of functional and organic 
retinal pathology. Published research on retinal pathology 
and its link to adrenergic and cholinergic mechanisms 
indicates that the initial condition and individual reactivity 
of the autonomic nervous system likely plays a marked role 
in retinal disease processes by dictating the nature of the 
retina’s reaction to different types of endogenous and exog- 
enous influences. Many studies have reported electroretin- 
ograms and the pulse activity of the optic nerve to be 
sensitive to agents affecting cholinergic mechanisms. A 
number of researchers studying the effect of choline-reactive 
destruction of the retina on its bioelectric activity have 
demonstrated that atropine, which blocks M choline recep- 
tors, has a pronounced and progressive effect on the activity 
recorded in electroretinograms. A study on human volun- 
teers established that pilocarpine dropped into the conjunc- 
tival cavity induces decreases in the amplitude and 
increases in the latency of the waves of visual evoked 
potentials. Yet other studies have established that the sym- 
pathetic nerve fibers from the superior cervical sympathetic 
ganglion are connected with the retina’s nerve cells and 
control their functional activity. Several studies have indi- 
cated the presence of adrenoreceptors in the retina; how- 
ever, the issue still remains open to debate. The effect of 
high doses of adrenaline and noradrenaline on electroretin- 
ograms and visual evoked potentials has been confirmed in 
several studies on animals and volunteers. Research has also 
provided evidence that impairment of the autonomic regu- 
lation of trophism plays a definite role in the pathogenesis of 
glaucoma. References 54: 32 Russian, 22 Western. 


Synthetic Anticonvulsants, Antihypoxants, and 
Hepatic Monooxygenase System Inductors Based 
on Amides and Ureas. XV. Synthesis and 
Biological Activity of New Ortho-Substituted 
Benzhydrylureas—Potentential Syntons for 
Quinazolines and Benzazepines 


947C0499A Moscow 
KHIMIKO-FARMATSEVTICHESKIY ZHURNAL 
in Russian Vol 28 No 7, Jul 94 (manuscript received 
25 Feb 93) pp 11-12 


[Article by A.A. Bakibayev, V.K. Gorshkova, L.G. Tigni- 
bidina, V.V. Shtrykova, V.D. Filimonov, and A.S. Sara- 
tikov, Tomsk Polytechnic University and Pharmacology 
Scientific Research Institute, Tomsk Scientific Center, 
Russian Academy of Medical Sciences; UDC 
547.495.2:615.213:616-0.01.8] 


[FBIS Abstract] 2-Hydroxy-5-chlorobenzhydrylurea and N- 
(2-hydroxy-5-chlorobenzhydryl)-N’-(trifluoracetyl)urea are 
two new ortho-hydroxy-substituted benzhydrylureas that 
are syntons for many classes of heterocyclic compounds 
(including quinazolines and benzdiazepines). The two com- 
pounds were synthesized and subjected to infrared [IR] 
spectroscopy studies on a UR-20 IR spectrometer and 
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paramagnetic resonance spectroscopy [PMR] on a Tesla 
BS-497 spectrometer. 2-Hydroxy-5-chlorobenzhydrylurea 
was synthesized by heating 0.01 mole of 2- 
hydroxy-5-chlorobenzhydrylamine and 0.015 mole 
nitroureaa in 100 ml of water at 70° for 5 hours, cooling the 
reaction mixture, rinsing the sediment with warm water, 
and recrystallizing it from ethanol. The resultant 2- 
hydroxy-5-chlorobenzhydrylurea was obtained in a 72 per- 
cent yield and had a melting point of 203-205°C. Its IR 
spectrum (Vaseline oil, v,,,,, cm™') was as follows: 1670 
(CO), 3343 (NH), 3460, 3420 (NH,), and 3580 (OH). Its 
PMR spectrum (5, DMSO-d,, ppm) was as follows: 5.95 s 
(NH,), 6.04 (1H, CH), 6.88 (1H, NH), and 7.66-8.22 m (8H, 
aromatic). N-(2-hydroxy-5-chlorobenzhydry])- 
N’-(trifluoracetyl)urea was synthesized at room temperature 
by mixing 0.01 mole 2-hydroxy-5-chlorobenzhydrylurea 
and 0.02 mole freshly prepared trifluoroacetic anhydride in 
20 ml anhydrous benzene in the presence of 2 drops of 
sulfuric acid (d = 1.84) for | hour, distilling the solvents off, 
and recrystallizing the resultant sediment from hexane. The 
resultant N-(2-hydroxy-5-chlorobenzhydry]l)- 
N’-(trifluoracetyl)urea was obtained in an 80 percent yield 
and had a melting point of 313-314°C. Its infrared [IR] 
spectrum (Vaseline oil, v,,,,, cm') was as follows: 1685 
(C=O), 1710 (COCF,), 3350 (NH), 3215 (CONHCO). Its 
paramagnetic resonance [PMR] spectrum (5, DMSO-d,, 
ppm) was as follows: 6.08 (1H, CH), 8.72 (1H, NH), 
7.68-8.35 m (8H, aromatic), 10.75 s (1H, NH). The new 
benzhydrylureas’ antispasmodic activity was assessed in 
maximum electroshock and Corazol “titration” tests. Both 
new benzhydrylureas manifested only weak antispasmodic 
activity in the Corazol titration test. In the maximum 
electroshock test, on the other hand, both new benzhydry- 
lureas manifested an identical pronounced antispasmosdic 
activity (ED... = 90 mg/kg), which is nearly three times that 
of the existing anticonvulsive Chloracon. Neither of the new 
benzhydrylureas proved very active as antihypoxants, how- 
ever, and were both significantly inferior to unsubstituted 
benzhydrylurea. Tables 2; references 8: 5 Russian, 3 
Western. 


Imidazole Derivatives. XXVII. Synthesis and 
Radioprotective Activity of Hydrochlorides of 
Substituted Phenacylthioimidazolines and 
3-Pheny]-5,6-dihydroimidazo|2, 1-b]thiazoles 
947C0499B Moscow KHIMIKO-FARMATSEVTICHESKIY 
ZHURNAL in Russian Vol 28 No 7, Jul 94 (manuscript 
received § Jun 93) pp 13-15 


[Article by M.A. Iradyan, R.A. Aroyan, A.P. Yengoyan, 
G.Kh. Grigoryan, S.E. Nersesyan, and A.G. Panosyan, 
Fine Organic Chemistry Institute imeni A.L. Mndzhoyan, 
Republic of Armenia Academy of Sciences, and Medical 
Radiology Scientific Research Institute, Republic of 
Armenia Ministry of Health, Yerevan; UDC 
615.849.1.015.25].012.1.07] 


[FBIS Abstract] Hydrochlorides of phenacylthioimidazo- 
lines were synthesized by reacting phenacylchlorides with 
2-thio-2-imidazoline. In addition, selected phenacylthio- 
imidazoline hydrochlorides were cyclized into imidazothi- 
azoles. The phenacylthioimidazolines were determined to 
exist as a mixture of ketone and hydroxybicyclic forms. 
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The ketone form was determined to have the structure of 
phenacylthioimidazoline, and the hydroxybicyclic form 
was determined to have the structure 3-phenyl- 
3-hydroxy-2,3,5,6-tetrahydroimidazo[2,1!-b]thiazole. The 
ratio of the two forms was determined to depend on the 
nature of the substituents in the benzene ring. Adding 
amino- and alkoxy-group phenacylthioimidazolines to the 
benzene ring increased ketone form content. The radiopro- 
tective properties of various intraperitoneal doses of 18 of 
the newly synthesized compounds were evaluated in an 
experiment on nonpedigree white mice weighing 17 to 23 
g each. The experiment established that four of the phen- 
acylthioimidazolines (i.e., C,,H,,BrCIN,O,S, 
C,3H,,.CIN,O,S, C,,;H,;CIN,O,S, and C,;H29Cl,N,0,S) 
and four of the imidazothiazoles (i.e., C,,;H 2 )CI,N,OS, 
C,,H,,CI,N,08, C,,H, >CIBrN,OS, and C,,H,,;CIN,O,S) 
increased the survival rate of irradiated animals by 20-30 
percent (versus that of control animals) and increased the 
average life span of irradiated animals by 17-35 percent. 
Tables 2; references 8: 4 Russian, 4 Western. 


Mechanism of Reciprocal Effects of Acetylcholine 
on Oxidation of a-Ketoglutarate and Succinate in 
Heart and Liver Mitochondria. Factors 
Influencing Detection of Acetylcholine Effect 


947C0S00A Kiev UKRAINSKIY BIOKHIMICHESKIY 
ZHURNAL in Russian Vol 66 No 1, Jan-Feb 94 
[manuscript submitted 28 Jul 93] pp 41-49 


[Article by N. M. Doliba, M. Z. Vatamaniyk, Dbag Mrvan, 
I. V. Shostakovskaya, M. N. Kondrashova, Lvov Univer- 
sity imeni I. Franko; UDC 577.151.55] 


[FBIS Abstract] The administration of acetylcholine (50 pg 
per 100 g body weight) to rats and guinea pigs causes a 
reciprocal change in ADP-stimulating respiration and oxi- 
dative phosphorylation when a-ketoglutarate and succi- 
nate are used. In both cases, the ADP/O coefficient is 
raised. The action is specific for the two substrates and 
does not appear in the oxidation of pyruvate, isocitrate, 
malate, or glutamate. When a mixture of glutamate and 
malate was oxidized, producing a-ketoglutarate via tran- 
samination, acetylcholine stimulated respiration, an effect 
that was eliminated by aminooxyacetate. The extent of 
acetylcholine effects was a function of substrate concentra- 
tion, duration of storage of isolated mitochondria, tissue 
type, and animal species. Figures 6, references 20: 15 
Russian, 5 Western. 


Assessing Anticholinesterase Activity of 
Reversible Inhibitors of Cholinesterase Hydrolysis 


947C0500B Kiev UKRAINSKIY BIOKHIMICHESKIY 
ZHURNAL in Russian Vol 66 No 1, Jan-Feb 94 
[manuscript submitted 30 Jun 93] pp 66-72 


[Article by A. P. Brestkin (now deceased), L. P. Kuznets- 
ova, Ye. V. Rozengart, Institute of Evolutional Physiology 
and Biochemistry imeni I. M. Sechenov, Russian Academy 
of Sciences, St. Petersburg; UDC 577.152.3111: 
577.151.042] 


[FBIS Abstract] Kinetic analysis of cholinesterase activity 
with reversible inhibitors showed that the existing 
methods for defining the type of reversible inhibition of 
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enzyme reactions are not reliable. For example, mixed 
inhibition with a correlation of less than 0.04 between the 
competitive inhibition constant and the noncompetitive 
inhibition constant is called competitive inhibition. An 
ideal competitive inhibition (K,/K’, = 0) does not appear 
to exist, for it is unlikely that a reversible inhibitor will 
diminish substrate sorption on a catalytical center of 
cholinesterase without affecting the deacetylation rate. 
Ascertaining the generalized inhibitor constant K, in 
cholinesterase hydrolysis in acetylcholine or acetylthio- 
choline should be performed if an objective assessment of 
efficiency is desired. Figures 1, references 11: 9 Russian, 2 
Western. 


Lipid Peroxidation and Ca?* Transport in Liver 
Microsomes of Rats Intoxicated With Chlorofos 
and Injected With Atropine and Verapamil 


947C0S00C Kiev UKRAINSKIY BIOKHIMICHESKIY 
ZHURNAL in Russian Vol 66 No 1, Jan-Feb 94 
[manuscript submitted 24 Apr 93] pp 73-78 


[Article by Yu. I. Gubskiy, N. V. Litvinova, R. G. Primak, 
N. M. Kurskaya, Institute of Pharmacology and Toxi- 
cology, Ukrainian Academy of Medical Sciences, Kiev; 
UDC 615.099.031:517] 


[FBIS Abstract] The pharmacological correction of the 
harm done to key subcellular structures in chemical 
damage to the liver represents an area that is underdevel- 
oped, as does similar correction of disruptions of the 
exchange of intracellular messengers such as Ca?*. An 
important aspect of the research consists in the search for 
substances capable of correcting structural and metabolic 
disturbances among preparations that directly or indirectly 
affect the transport and intracellular distribution of cal- 
cium ions. Prompted by the knowiedge of that, the 
researchers here chose to study disturbances of the struc- 
tural and functional state of hepatocyte membranes in 
albino Wistar rats acutely intoxicated with chlorofos. To 
correct the disturbances, they used (a) the m-cholinolytic 
atropine, which affects Ca”* uptake into the cell through 
the phosphoinositide cycle and, traditionally, has been 
used as an antidote for intoxication with organophos- 
phorus pesticides and (b) verapamil, a Ca?*-channel antag- 
onist. A prophylactic IM injection of atropine, they found, 
reduced the buildup of lipid peroxidation products in the 
membranes of the endoplasmic reticulum of the livers of 
the poisoned animals. Unlike the cholinolytic, verapamil, 
by normalizing the intensity of the free-radical lipid per- 
oxidation in the microsome preparations, exerted some- 
thing of a stimulating influence on the processes. In vivo, 
however, verapamil displayed uneven effects, sometimes 
demonstrating prooxidant properties. Figures 1, references 
17: Russian 13, Western 4. 
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Conductometric Biosensor for Ethanol Detection 
Based on Whole Yeast Cells 

947C0500D Kiev UKRAINSKIY BIOKHIMICHESKIY 
ZHURNAL in Russian Vol 66 No 1, Jan-Feb 94 
[manuscript submitted 6 Aug 93] pp 78-82 


[Article by Y. I. Korpan, S. V. Dzyadevich, V. P. Zharova, 
A. V. Elskaya, Institute of Molecular Biology and Genetics, 
Academy of Sciences of Ukraine, Kiev; Shevchenko Kiev 
University, Institute of Microbiology, Academy of Sci- 
ences of Ukraine, Kiev; UDC 543.15:577.15.004.15] 


[FBIS Abstract] A conductomeiric microbial sensor based 
on living methylotrophic yeast cells (Candidida boidinii 
706) is described. The sensor is used for assaying ethanol 
concentration in alcoholic beverages. A membrane with 
yeast cells immobilized in a 2-percent Ca-alginate gel is 
attached to flat gold electrodes. The changes in conductivity 
that result from the specific consumption of ethanol by the 
yeast cells are registered by a computer. The response time 
of the sensor is less than 5 minutes, and linearity is observed 
in a 5-100 mM alcohol concentration. At 5-8 mM, the pH 
value does not affect the initial signal level, but increasing 
buffer capacity results in lower biosensor output. The min- 
imum detectable level of alcohol is 1 mM, with relative 
standard deviation being 10-12 percent. Storage of the 
biosensor at 4°C keeps the sensor stable for 12 days. Figures 
5, references 11: | Russian, 10 Western. 


Effect of Liposomes on State of Lipid 
Peroxidation in the Brain in Experimental 
Craniocerebral Trauma 


947COS00E Kiev UKRAINSKIY BIOKHIMICHESKIY 
ZHURNAL in Russian Vol 66 No I, Jan-Feb 94 
[manuscript submitted 3 Aug 93] pp 90-93 


[Article by V. N. Yelskiy, S. A. Nikolau, T. Ye. Mareyeva, 
Ye. V. Kasyanova, A. V. Stefanov, Donets Medical Insti- 
tute, Institute of Biochemistry imeni A. V. Palladin, 
Academy of Science of Ukraine, Kiev; UDC 616- 
008.922.1] 


FBIS Abstract] The development of metabolic changes in 
rain cells as a result craniocerebral trauma is due prima- 
rily to a disruption of cranial circulation and the formation 
of a series of cytotoxic factors such as vasoactive amines, 
lysosomal enzymes, and free radicals. Treating the edema 
that occurs in such trauma requires measures to correct 
microcirculatory blood flow in the brain. The researchers 
here chose to study the role of reactions of lipid peroxida- 
tion in the damaged cell structures of the brain in experi- 
mental craniocerebral trauma, as well as the influence 
displayed by lyposomes on the system that provides bio- 
chemical protection of the cell from the damaging effects 
of free radicals and lipid peroxidation products. The 
injection of phophatidylcholine lyposomes after the 
trauma was found to inhibit both spontaneous and ascor- 
bate-induced lipid peroxidation, and it prevented the 
buildup of products toxic to cells, thereby preserving the 
natural fat-soluble antioxidant a-tocopherol. The data 
obtained in the experiment suggest that the mechanism of 
antioxidant action may be mediated through the endothe- 
lium of the microcirculatory bed. Figures 5, references 21: 
14 Russian, 7 Western. 
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LASER AND NONIONIZING 
RADIATION 


Distinctions of Testing Biological Responses to 
Low-Frequency Acoustic Factors 


947C0414A Moscow GIGIYENA I SANITARIYA in Russian 
No 2, Feb 94 (manuscript received 16 Nov 92) pp 47-49 


[Article by G. N. Ponomarenko, Military Medical Academy 
imeni S. M. Kirov, St. Petersburg; UDC 613.164] 


[FBIS Translated Text] Development of industry and 
increasing complexity of its technology have led to envi- 
ronmental pollution by various factors, including low- 
frequency acoustic vibrations. This created the problem of 
setting standards for exposure to the energy of artificial 
sources of mechanical vibration of biological objects and 
generated a number of questions related to evaluation of 
its effects [1, 5]. Yet the methods and criteria used exten- 
sively in hygiene to set standards for high-frequency 
acoustic vibration are not always adequate for these pur- 
poses. Development of new criteria requires formation of 
a different approach to experimental studies, which would 
take into account both the distinctions of dissemination of 
low-frequency acoustic vibrations and clear-cut interpre- 
tation of recorded biological responses. 


If biological objects are situated in a low-frequency acoustic 
field with a rather large zone of unformed wave, one must 
consider the correlation between wave effects and effects of 
displacement of ambient particles. The former are charac- 
terized by the flux of acoustic energy and the latter, by the 
tangential component of the vector of oscillatory shift of 
ambient particles. It is difficult to make theoretical calcula- 
tions of the correlation between these effects, while methods 
of indirect measurement are cumbersome. 


It is particularly difficult to evaluate energy flux density 
(EFD), since it is not enough to carry out simple extrapo- 
lation from measured sonic pressure (P, ambient density 
(o) and velocity of sound in the environment (c) using the 
well-known formula: 


mp i 
EF ~ Qee’ (1) 


because there is no unequivocal relationship between EFD 
and P. This is attributable to the fact that there is a phase 
shift determined by the value of cos @ between velocity of 
vibration of ambient particles (v) and amplitude of sonic 
pressure. The product v cos m shows the normal component 
of the vector of vibration velocity, which determines 
transfer of acoustic energy by a wave. For this reason, to 
determine EFD separate measurements are needed, not only 
of P, but also v and cos 9, methods of determining which 
have appeared only recently [6, 7]. Absence of specimens of 
metrologically certified equipment and its limitations make 
it necessary to use several methods to estimate EFD. 


Our objective here was to study conditions that provide for 
carrying out accurate experiments to test biological reac- 
tions to low-frequency acoustic factors under laboratory 
conditions. 
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For this purpose, we evaluated the structures of an acoustic 
field in a small quasi-anechoic acoustic chamber 
(150x93x84 cm). A 75 GDN-1L-4 loudspeaker, with signal 
amplification by a G6-26 generator in the frequency range 
of 33-1000 Hz, was used as the source of low-frequency 
acoustic vibration. Flux of acoustic vibration energy in the 
chamber was measured by three methods. 


In the first place, we measured the normal component of 
the vector of vibration velocity (v cos @) by successively 
measuring sonic pressure in 2 points 5 cm apart along the 
emitter axis, followed by integration of difference AP in 
time [8]. EFD was calculated using the formula: 


_ Pe cos @ 


EFD (2) [2—4] 


The main flaw of this method of calculation as amplitude 
and phase mismatch of microphone paths, which caused a 
25-30 percent margin of error in measurement. 


These flaws were considerably reduced by using the model 
3360 system of the Bruel & Kjer firm (Denmark) to 
analyze sound volume. In this system, acoustic probe 
3519, which is connected to sound volume analyzer 2134, 
automatically measured P at 2 points, with subsequent 
integration of signals and digital spectral analysis of 
acoustic energy on a Fourier analyzer. The calculation 
algorithms run here with consideration of finite differ- 
ences in AP limited the margin of error in measurements of 
EFD to 10 percent. 


Finally, the third method consisted of using a vector-phase 
receiver of vibration velocity, the design of which is 
described in [3] to directly measure all components of v, P, 
after which a computer was used to determine the angle of 
phase shift and EFD. 


After preliminary theoretical analysis of functions of var- 
ious physical characteristics of the low-frequency acoustic 
field, a series of measurements was taken, the results of 
which are illustrated in Figures 1-3. 


Experimental study of frequency as a function of sonic 
pressure in working zone of the chamber revealed that with 
reduction of frequency, wider amplitudes of sonic pressure 
are needed to generate equivalent energy flux than in the 
zone of a formed wave (see Figure 1). This is also con- 
firmed by analysis of frequency as a function of EFD on 
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Figure 1. Amplitude of sonic pressure in working region 

of quasi-anechoic chamber as a function of frequency 
with different EFD values—isointensive curves 


X-axis—frequency v (Hz); y-axis—sonic pressure P (Pa). 
Numbers at curves—EFD (in pW x ~) 
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isobaric levels: with fixed levels of sonic pressure values of 
acoustic energy flux generated in the chamber were sub- 
stantially lower than those found with the first formula (see 
Figure 2). 
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Figure 2. EFD of acoustic vibrations in working region 
of quasi-anechoic chamber as a function of frequency 
with different sonic pressure amplitudes—isobaric 
curves 

X-axis—frequency v (Hz); y-axis—EFD (in uW x m°?). 
Numbers near curves—sonic pressure P (Pa). 
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Figure 3. Cosines of phase shift angle in working zone 
of quasi-anechoic chamber as a function of frequency 


X-axis—frequency v (Hz); y-axis—cos o. Line— 
calculated from nomogram [7], circles—cos measured 
with vector-phase receiver of vibration velocity. 
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enabled us to evaluate the wave features of the field and 
extent of its heterogeneity. Thus, in our experiments 
distribution of values for sonic pressure along the emitter 
axis was governed by the law of spherical digression, which 
was indicative of satisfactory capabilities of the chamber 
in simulating a free field. 


The series of experiments we carried out to test the 
microphone responses of the guinea pig cochlea to low- 
frequency acoustic stimuli illustrate the importance of 
taking into consideration the correlation between charac- 
teristics of a low-frequency acoustic field in assessing 
biological reactions. The auditory curve of these animals is 
similar to the human isobackground [2], which enabled us 
to make the correct interpretation for humans. 


Experiments were performed on 16 animals anesthetized 
with hexenal. A comparison of amplitude of microphone 
potentials on isointensive and isobaric levels revealed 
differences in their dynamics with increase in frequency 
(Figure 4, a, b). Thus, at the same sonic pressure levels we 
observed a rise in amplitude of microphone potentials with 
increase in frequency, whereas with fixed EFD the micro- 
phone responses of the cochlea in the range of 63-1000 Hz 
were virtually equipotential at al! tested frequencies. 
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Figure 4. Amplitudes of microphone potentials as a 
function of frequency of acoustic vibrations with 
different values of sonic pressure—isobaric curves 
(a) and different EFD values—isointensive curves (b) 
X-axis—frequency v (Hz); y-axis—amplitude of micro- 
phone potentials (uW). Numbers at curves: a—sonic 
pressure P (Pa), b) EFD (in pW x m”). 





The nature of the above-mentioned plots indicates that the 
phase shift between P and v, the frequency function of 
which is illustrated in Figure 3, plays a substantial role in 
formation of energy flux. A comparison of the frequency 
function calculated with a nomogram [8] to the results of 
measurements revealed satisfactory coincidence of exper- 
imental and nominal data. With increase in frequency, cos 
@ in the working zone of the chamber increased, which led 
to increase in amplitude of vibrating shift of ambient 
particles and, consequently, EFD. 


Comparative analysis of the methods used convinced us of 
the need to use instruments to evaluate acoustic fields for 
measurement not only of sonic pressure, but also particle 
vibrating velocity. The spatial nature of their distribution 





At a frequency of 33 Hz, the amplitudes of microphone 
potentials were considerably smaller and differed reliably 
(p<0.05) from responses at other frequencies, starting 
with EFD of 1000 pW x m”. The reason for this decline is 
that this frequency is not in the auditory range of guinea 
pigs, the bottom of which is considered to be about 50 Hz 
[2], although it is very difficult to define. 


A comparison of the curves to the plots that reflect the 
dynamics of distribution of acoustic field characteristics in 
the chamber we used (see Figures 1-3) revealed that the 
amplitudes of microphone potentials are determined pri- 
marily by the EFD level. The increase in microphone 
responses with the same values for sonic pressure with 
increase in frequency is attributed to an increase in the 
normal component of v due to increase in values for cos 9. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-94-029 
9 November 1994 


Consequently, the amplitudes of microphone potentials, 
which also means sensitivity of the inner ear to low- 
frequency sounds, is not determined by the sonic pressure, 
but exclusively by the flux of energy to the auditory system. 
Considering the analogies between the auditory curves of 
the animals used and those for man, this conclusion is 
apparently valid as well for the human auditory system. 


It is only with use of the proposed method that it became 
possible to prove the important conclusion, although it is 
obvious for the high-frequency range, that the flux of 
acoustic energy is the determining factor in assessing sen- 
sory reactions of biological objects. Its use permits consid- 
eration of the complex relations between characteristics of 
the low-frequency field in the zone of unformed wave in 
assessing reactions of biological objects within it. 


We also confirmed the thesis that the magnitude of the 
acoustic energy flux plays the deciding role in eliciting 
biological reactions in experiments on other groups of 
mechanoreceptors. Therefore, when setting hygienic stan- 
dards for low-frequency acoustic vibrations, it is desirable to 
make direct measurement of the flux of acoustic energy, 
rather than limit oneself to measurement of sonic pressure 
amplitude alone followed by calculation of EFD using 
formula (1). 
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Method for Quantitative Evaluation of Aerosol 
Hazard in Microbiological Laboratory 
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[Article by N. I. Nikitin and A. A. Nesterenko, Scientific 
Research Institute of RF Ministry of Defense, Kirov, 
under the rubric ‘“‘Investigative Methods”; UDC 
613.632.4:579.8]-074] 


LIFE SCIENCES 75 


{[FBIS Translated Text] Most laboratory manipulations 
with microorganism cultures are accompanied by genera- 
tion of aerosol containing some amount of pathogen of 
infectious diseases. This factor acquires particular impor- 
tance in case of accident if this refers to the aggregate of 
conditions leading to impaired isolation of infectious 
material as a result of spills,splashing, unsealing, breakage 
of stoppers, etc. 


According to R. Pike [9], accidents account for 17.9 
percent of cases of infection, whereas spills, splashing of 
infectious fluid and accidents with syringes constitute 
more than half in the structure of accident situations. 
Comprehensive studies of conditions of intralaboratory 
infection made it possible to conclude that, in most cases, 
expressly infectious aerosol was the cause of personnel 
infection. Moreover, according to some researchers, it can 
be assumed with some justification that aerosol is aiso the 
immediate source of infection in a considerable portion of 
the cases where working with pathogenic material without 
information about its source is given as the cause of 
infection. Thus, according to C. Miller et al. and R. Pike et 
al. [7, 10], cases where aerosol was or could be assumed to 
be the source of infection constituted 75 percent. 
According to other authors [4, 6, 8], the share of such cases 
constitutes up to 80 percent. 


Thus, the quantitative characteristics of infectious aerosol 
generated in the course of laboratory procedures (manip- 
ulations) or because of accidents can be used as criteria of 
hazard of such situations, while analysis and comparison 
of these characteristics permits evaluation of the most 
hazardous ones and, in some cases, could serve as grounds 
to predict or make a retrospective analysis of accidents or 
cases of infection. At the same time, absolute values of 
aerosol formation, in terms of tota! amount of infectious 
particles discharged into the air or their amount per 
procedure or unit of air volume cannot be readily used. 
The reason for this is the considerable variability of 
obtained results, mainly because of the differences in 
duration of source action, concentration of suspensions 
used, their volume, etc. 


R. Dimmik et al. [5] proposed a relative indicator for this 
purpose, the dispersal factor that is defined as the quotient 
from dividing source power (number of viral or bacterial 
particles released into air with aerosol per minute) by the 
biological concentration of the tested suspension. 


The dispersal factor thus calculated describes quantita- 
tively the aerosol-forming capacity of a procedure. It 
would be a sort of identifying feature of potential hazard of 
a specific form of work. 


Accidents and laboratory procedures were simulated in a 
0.64 m? chamber. With each repetition of the experiment, 
we collected air samples using aspiration-type fluid sam- 
plers. The quantity of microbial cells emitted into air in the 
chamber was determined from the results of cultivating the 
sorbed fluid. We used a culture of Staphylococcus aureus 
in a known concentration representing the quantity of 
bacteria per milliliter of suspension used as the test 
microbe. The resuits were submitted to statistical pro- 
cessing by determinatiun of arithmetic mean and its con- 
fidence interval (1) for a 95 percent probability level [1]. 
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Table | lists the results of experiments simulating an 
accident, which consisted of shaking vials with a microbial 
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suspension, one of which was not plugged, on an AVU-6S 
unit. 





Table 1. Generation of bacterial aerosol while shaking open vial with bacterial suspension in shaker 





















































Test No Biological concentration of Number of aerosolized microbial Dispersion factor, mi/min 
suspension, billions of cells/ml cells/min 
i 216.0 1080 §.0x10°9 
> 232.0 998 4.3x10°9 
30 180.0 828 4.6x10°9 
4 49.0 323 6.6x10°9 
3. 40.0 144 3.6x10°9 
6 15.0 69 4.6x10°9 
7 14.0 84 6.0x10°9 
8 16.0 82 $.1x10°9 
io —_ Oo 8.0 a 45 §.6x10°9 7 
10 6.0 29 4.8x10°9 
Tae _ 2.0 “fT 10 $.0x10°9 
2 3.0 20 . 6.7x10°9 














Table | shows that wher containing bacterial 
suspension is shaken I( .. bial cells could pass 
into the air in | min. Sucii a _.. ge of intensity of aerosol 
formation does not permit unequivocal evaluation of the 
hazard of a concrete situation. In such cases, it would be 
justified to use the dispersion factor. As can be seen in Table 
1, the values for this factor are not subject to such drastic 
fluctuations, so that one can calculate its mean value and 
confidence interval—{5.2 + 0.6)x10°? ml/min. 


Table 2 lists the values of dispersion factors for different 
procedures that have been quoted in some publications 
(2, 5). 





Table 2. Intensity of aerosolization in microbiological 
laboratories for long-acting sources 





























Procedure Dispersion factor, ml/min 
Stirring with pipette 1.7x10°6 
Operation of ultrasonic homogenizer 6.9x10°8 
Operation of sonic homogenizer 2.0x10°> 
Pipeiting 2.0x10°6 
Intranasal infection of mice 3.0x10°7 

Transfer of lyophilized culture 30x10FE 
Streak « ultivation in Petri dish 4.0x10°8 : 
Withdrawing material from vial into 6.0x10°9 

syringe 








The laboratory procedures listed in Table 2 illustrate the 
aerosol-forming hazard of sources that act for a specific 
time. However, in practice there are quite a few instances 
where the source acts instantaneously, for example, when a 
drop falls out, a container with microorganism culture 
breaks, etc. To describe such sources, R. Dimmik et al. [5] 
proposed the same approach—calculation of dispersion 
factor. The time of instantaneous source action was set at 
| min. In our opinion, this approach does not provide 
adequate assessment of the hazard of such sources. The 
reason is that time is not the deciding factor here, and it is 
a rather rough approximation to use | min as the time of 
action of instant-action sources. At the same time, the 
volume of fluid “used” by the source is not taken into 
consideration, although this is an important condition in 
such a situation. 


Considering the above circumstances, we propose a rela- 
tive parameter calculated following a different principle 
from the recommended dispersion factor to describe 
aerosol formation by an instant-action source. We have 
named this the source parameter, and it is defined as the 
quotient from dividing source power, i.e., quantity of 
aerosolized microorganisms scaled to | ml source-“used” 
fluid by the biological concentration of this fluid. In this 
case, the physical meaning of the source parameter is to 
estimate the share of aerosolized microorganisms in rela- 
tion to their total quantity contained in the fluid. Table 3 
lists the results of experiments carried out to simulate such 
a common accident as drops of suspension falling to the 
floor. 
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Table 3. Generation of bacterial aerosol when drops of microbial suspension fall to the floor 









































Test No Biological concentration of suspension, billion cells/ml Number of aerosolized microbial cells scaled to 1 ml Source parameter 
suspension 
1 216.0 $4,000 2.5x10°7 
2 232.0 106,720 46x10"? 
3 18.0 7,560 42x10"! 
4 49.0 18,130 3.7x10°7 
5 40.0 18,800 4.7x10°7 
6 118.0 122,720 10.4x10°7 
7 70.0 36,400 §.2x10°7 
8 50.0 40,500 8.1x10°7 
9 112.0 38,080 3.4x10°7 
10 158.0 105,860 6.7x10"? 
i 155.0 96,100 6.2x10°7 
12 136.0 123,760 9.1x10°7 














In summary, the data listed in Table 3 indicate that, in this 
situation, the source parameter constitutes (5.7+)x10°’. 
Expressly such a share of microbial cells will be converted to 
aerosol upon accidental spill of a drop of microbial suspension. 


Table 4 lists the parameters of some aerosol sources in 
microbiological laboratories, which were calculated from 
the results of our studies and data of other authors. The 
listed dispersion factors and source parameters describe 
only situations that prevail with some types of accidents 
and procedures. However, deliberate expansion of this list 
would hardly be warranted, since it is impossible to 
reproduce the entire spectrum of possible situations and 
use the entire diversity of laboratory equipment. The main 
thing is to use a universal approach to evaluation of the 
hazard of situations and procedures that are typical of 
specific laboratories, techniques and working conditions. 





Table 4. Intensity of aerosol formation by instant-action 
sources in microbiological laboratory 





























Procedure (situation) Source parameter 
Dropping of microbial suspension droplets 5.7x10° UJ 
Dropping and breakage of test tube with culture 1.9x10°7 
Removing stopper from vial containing micro- 3.5x10°10 
bial suspension after it has been shaken 

Dropping and breakage of flask with material [5] 3.0x10° 
Mechanical blow to glass fermenter causing it to 3.7x10°77 
break [3] 

Damage to fermenter by detonation of explosive 6.1x10"7 
charge [3] 

Conclusions 


1. It is expedient to use relative parameters characterizing 
aerosol-forming activity of laboratory procedures and pos- 
sible accidents for quantitative evaluation of the potential 
hazard of work done in a microbiological laboratory. 


2. The method of assessing potential hazard of aerosol- 
formation is based on determination of possible share 


of microorganisms passing into air scaled to the unit of 
volume or time of source action. 


3. The dispersion factor is recommended to characterize 
long-acting sources and the source parameter, for 
instant-action sources. 
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